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JULY,    1818, 


Article  I. 


History  of  physical  Science  from  the  Commencement  of  the  Year 
1817.  Part  I.   By  Thomaa  Thomsou,  M.D.  F.R-S.  &c.  &c  * 

CHEMISTRY. 

X  His  ^science  has  been^  since  our  last  historical  sketchy  advanc- 
ing with  its  usual  rapidity.  And  as  the  analytical  methods  haye 
oflate  years  been  very  much  improved,  and  much  more  attention 
h  at  present  paid  to  precision  than  was  formerly  the  case,  more 
coDjEidence  may  be  .put  in  \hQ  researches  of  those  chemist^  at 
leajst  who  have  acquired  the  requisite  skill.  This  is  one  among 
the  many  advantages  which  has  resulted  from  the  general  difiV- 
sion  and  adoption  of  the  atomic  theory.  I  shall,  as  usual,  arrange 
the  different  new  facts  imder  general  heads,  as  such  a  distribu- 
tion tends  considerably  to  facilitate  the  recollection,  while  it 
enables  the  reader  more  readily  to  perceive  which  department  of 
the  science  has  been  cultivated  with  the  ^eatest  industry  aixd 
success. 

I.    LIGHT  AND  HEAT. 

1.  Magnetizing  Power  of  the  Violet  Rays  of  the  solar 
Spectrum. — Our  readers  will  probably  recollect  that  M.  Mori- 

*  The  ckaDge  that  took  pUce  m  the  Editorship  of  the  Annalt  of  Philosopkif  ^t 
the  close  of  the  last  year,  and  the  engagements  nf  Dr.  Thomson  daring  the  winter 
and  spring,  in  his  new  situation  at  Glasgow,  necessarily  interrupted  the  plan  that 
bad  been  before  adopted,  of  appropriating  a  part  of  the  January  number  to  an 
•ecouot  of  the  progress  of  science  for  theprereding  year.  The  history  of  chemistry 
has  now  been  completed  by  Dr.  Thomson,  and  is  here  presented  to  our  readers  $ 
the  acconnt  of  tbe  progress  of  the  oth*r  departoicnts  fsi  physical  aeieace  inVVV.  ^ti 
l^iyen  in  a  subsequent  number* 

Vol.  XJL  N'>L  A 


2  History  of  physical  Science  from  [JutY, 

chlni  of  Rome  announced,  some  years  ago,  that  when  the  violet 
rays  from  a  prism  are  drawn  alon^  a  steel  wire  for  some  time 
always  in  the  same  direction,  the  wire  acquires  the  properties  of 
a  magnet.  This  experiment  has  been  frequently  repeated  by 
other  persons,  but  the  result  has  been  generally  unsuccessful, 
or  at  least  equivocal.  Hence  the  general  opinion  at  present 
entertained  is,  that  Morichini  has,  somehow  or  other,  deceived 
himself.  M.  Ridolfi,  however,  has  published  a  set  of  experi- 
ments on  this  curious  subject  in  the  Journal  of  Brugnatelli 
These  experiments,  if  we  admit  their. accuracy,  demonstrate  the 
truth  of  Mbrichini's  statement,  and  even  account  for  the  failure 
of  those  who  have  turned  their  researches  to  this  subject. 
Ridolfi  made  a  needle  magnetic  in  47'  by  making  the  violet  ray 
pass  continually  from  the  eye  to  the  pomt.  When  this  needle 
was  suspended,  the  point  always  turned  towards  the  north.  By 
making  the  violet  ray  pass  for  47',  over  the  same  needle  in  the 
opposite  direction,  or  from  the  point  to  the  eye,  the  magnetism 
was  entirely  removed.  In  ten  minutes  more  it  acquired  the 
opposite  magnetism.  The  violet  ray  made  to  pass  for  an  hour 
over  a  weak  magnet  in  the  direction  opposite  to  that  in  which  it 
had  received  its  magnetism,  destroyed  its  magnetic  energy 
altogether. 

According  to  Ridolfi,  the  violet  ray  is  incapable  of  converting 
a  needle  into  a  magnet  when  the  air  is  moist.  This  he  considers 
as  the  reason  why  so  many  have  been  unable  to  verify  the 
experiment.  He  even  relates  a  variety  of  very  curious  trials 
which  he  made  on  the  effect  of  moisture  in  this  respect.    These 

*  experiments  constitute  the  most  curious  part  of  the  memoir. 

*  But  they  would  require  to  be  successfully  repeated  by  others 
before  we  could  give  their  acciu^cy  implicit  credit.  They  seem 
to  point  out  a  new  analogy  between  magnetism  and  electricity.* 

2.  Next  to  the  mathematical  theory  of  heat,  pubUshed  at 
■  Paris  in  a  quarto  volume  by  M.  Fourier,+  the  most  important 
addition  to  tnis  intricate,  but  essential  department  of  chemistry, 
is  the  Recherches  sur  la  Mesure  des  Temperatures  et  sur  les  Lois  ae 
la  Communication  de  la  Chaleur,  by  jJIM.  Dulong  and  Petit, 
which  gained  the  physical  prize  voted  by  the  French  Academy 
of  Sciences  on  March  16,  1818.  Mr.  Dalton,  in  the  first  part 
of  his  System  of  Chemistry,  had  given  it  as  his  opinion  that 
bodies  expand  as  the  square  of  the  temperature,  reckoning  from 
the  point  of  their  maximum  density.  This  opinion  induced  him 
•to  propose  a  new  thermpmetrical  scale,  which  he  considered  as 
correct,  and  as  removing  the  ambiguities  and  apparent  anomahes 
which  have  hitherto  perplexed  the  investigations  of  those  who 

«  The  experiment  has  been  lately  performed  with- success  by  M.  Garpe,  at 
Geneva,  in  the  presence  of  Prof.  Playfair..>-See  Jinnals  of  Philosophy  for 
May,  1818.— Ed. 

f  This  work  is  the  resitltof  a  long  ciwtiiiiied  iiiTestigfttion,  and  is  highly  worthy 
of  the  attention  of  chemistSt 
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attempted  to  determine  the  expansibility  of  bodies  by  heat. 
The  object  of  the  important  experiments  of  Didong  and  Petit 
was  to  determine  with  as  much  precision  as  possible  the  rate  of 
the  expansion  of  different  bodies,  in  order  to  ascertain  how  far 
the  peculiar  opinions  of  Mr.  Dalton  are  well  founded :  the  analysis 
of  this  paper  will  be  given  in  a  subsequent  number. 

3.  Sir  Humphry  Davy's  researches  on  flame  are  distinguished 
by  that  analytical  skill  and  that  inventive  genius  which  so 
eminently  characterize  the  investigations  of  this  sagacious  philo- 
sopher,  to  whom  chemistry  Ues  under  so  many  and  so  important 
obUgations.  These  researches  have  been  detailed  at  such  length 
in  the  preceding  volumes  of  the  Annals  of  Philosophy^  that  it  is 
unnecessary  to  enter  here  into  minute  details.  Flame  he  con- 
ceives to  be  aerial  matter  heated  so  high  as  to  be  luminous.  And 
it  would  appear  that  different  temperatures  are  necessary  to 
maintain  the  combustion  of  different  gaseous  bodies.  When 
we  cool  them  below  that  temperatmre,  they  can  bum  no  longer, 
and  of  course  are  extinguisned.  Hence  the  reason  why  a 
covering  of  wire  gauze  prevents  a  lamp  from  exploding  the  car- 
bureted hydrogen  gas  in  coal  mines,  even  when  it  is  mixed  with, 
such  a  proportion  of  common  air  as  to  be  at  the  exploding  point. 
The  heat  is  so  much  diminished  by  the  wire,  that  the  aerial 
matter  which  passes  through  is  too  cold  to  be  capable  of  setting 
fire  to  the  coal  gas.  Wnen  a  hot  platinum  wire  of  a  smafi 
diameter  is  put  into  an  exploding  mixttire  of  a  combustible  gas, 
it  becomes  red  hot,  and  continues  luminous  for  a  long  time,  a 
combustion  of  the  gas  going  on  around  the  wire,  evolving  suflSl- 
cient  heat  to  maintain  the  luminous  temperature  of  the  wire ; 
but  insufficient  to  explode  the  gaseous  mixture.  This  very 
curious  and  important  fact  has  been  apphed  to  the  maintaining 
what  is  called  a  lamp  without  flame.  A  few  coils  of  platinum 
wire,  about  i-tt^  ^^  ^^  ^^^  ^^  diameter,  are  pla,ced  aroimd  th^ 
wick  of  a  spirit  lamp.  The  lamp  after  burning  a  short  time  is 
blown  out,  and  the  platinum  wire  becomes  luminous,  and  conti- 
nues JO  till  the  whole  of  the  alcohol  in  the  lamp  is  consumed.* 
Platinum  has  the  smallest  specific  heat,  and  is  the  worst  con- 
ductor of  heat  of  any  of  the  metals  that  can  be  drawn  out  into 
wire.  Hence  probably  the  reason  why  it  is  the  only  metal  that 
answers  for  these  experiments.  Platinum  possesses  also  another 
property  which  seems  to  be  pecuhar  to  it.  Its  specific  heat  ia 
not  sensibly  increased  by  elevating  its  temperature.  At  least 
Dulong  and  Petit  found  tnat  the  specific  heat  of  platinum,  raised 
to  the  temperature  of  572°,  was  no  greater  than  Uiat  of  platinum 
simply  heated  to  212°. 

4.  Animal  Heat. — ^The  curious  experiments  of  Mr.  Brodie 
upon  rabbits  will  be  recollected  by  all  our  readers.  He  deca- 
pitated these  animals,  but  kept  up  their  respiration  by  artificial 
means.    The  air  underwent  the  usual  changes,  but  th&tA\£^\%.- 

.»  ^aiMlt  of  JPhilosofihyi  xi.  217,  304^  3M, lav^kAaa • 
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ture  of  the  ftnimals  diminished  more  rapidly  than  would  have 
beea  the  cafte  if  the  respiration  had  not  been  kept  up  at  all. 
From  these  experiments  Mr.  Brodie  concluded  that  the  heat  of 
animals  is  not  kept  up  by  respiration^  but  by  the  energy  of  the 
brain  and  nerves.  M.  Legallois  has  made  a  set  of  experiments 
to  elucidate  this  difficult  and  obscure  subject.  We  conceive  it 
by  no  means  an  easy  task  to  make  experiments  upon  living 
animals  from  which  satisfactory  conclusions  can  be  drawn 
respecting  their  functions,  because  they  possess  the  power  of 
accommodating  themselves  to  circumstances.  Thus  when  we 
put  an  animal  mto  a  close  vessel,  and  oblige  him  to  breathe  the 
same  air  over  and  over  again,  there  is  reason  to  believe  that  the 
same  changes  are  not  produced  upon  the  air  that  would  be 
produced  if  the  animal  were  in  his  usual  circumstances,  and 
obliged  to  draw  the  same  portion  of  air  only  once  into  the  lungs. 
We  need  not  be  surprised,  therefore,  that  M.  Legallois,  notwith- 
standing all  the  pains  which  he  took,  has  not  succeeded  in 
throwing  much'  light  upon  the  source  of  animal  heat. 

He  observes  that  when  the  res]piration  of  a  decapitated  animal 
IB  artificially  kept  up,  the  arterial  blood  is  Jiot  converted  into 
venous  blood  during  the  circulation  ;  for  the  colour  of  the  blood 
in  the  vena  cava  is  precisely  that  of  arterial  blood.  This  obser- 
vation  will  help  us  to  account  for  the  more  rapid  cooling  of  the 
decapitated  animals  in  Mr.  Brodie's  experiments ;  for  as  the 
specific  heat  of  arterial  blood  is  greater  than  that  of' venous 
blood,  it  is  obvious  that  if  the  change  into  venous  blood  does 
not  take  place,  the  waste  of  heat  must  be  greater  than,  in 
ordinary  cases. 

M.  Legallois  found  that  when  the  respiration  of  animals  is 
constrained,  by  tying  them  down  upon  their  back  their  temper- 
ature diminishes  considerably ;  so  much  so,  indeed,  that  if  kept 
a  sufficient  time  in  that  position,  they  die  of  cold.  On  making 
comparative  experiments  on  the  respiration  of  rabbits  uncon- 
strained, and  fixed  down  upon  their  backs,  he  found  that  at  the 
temperature  of  about  50®  tne  quantity  of  oxygen  consumed  by 
them,  while  fixed  upon  their  back,  was  considerably  less  than 
when  breathing  at  hbertv.  But  when  the  temperature  of  the 
atmosphere  was  about  70^,  no  such  difference  could  be  observed ; 
or  it  was  very  trifling.  The  smaUer  the  quantity  of  oxygen, 
contained  origmally  in  the  air  which  these  animals  were  obliged 
to  breathe,  the  greater  was  the  diminution  of  temperature  which 
ihey  sustained.  When  atmospheric  air  was  rarified,  and  brought 
to  its  natural  density  by  a  mixture  of  carbonic  acid,  the  loss  of 
heat  which  animals  breathing  such  a  mixture  sustained,  was  the 
greatest  possible.  Yet  the  quantity  of  carbonic  acid  gas  in  the 
air  did  not  increase,  but  rather  diminished ;  so  that  it  must  have 
been  absorbed  by  the  animal.  Thus  the  temperature  of  a  dog 
ddiged  to  breathe  such  an  atmosphere  for  three  hours  sunk  26^^ 
or  was  reduced  from  1 02°  to  78°.  The  temperature  of  a  cat,  in 
file  same  circumstances,  was  reduced  firom  104*^  Vi  %V5P  >  ^\^^ . 
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When  azotic  gas  ib  mixed  with  rarified  air  instead  of  carbonic 
acid  gasy  the  diminution  of  heat  which  the  animal  undergoes  is 
still  considerable^  though  much  less  than  in  the  former  case.  It 
is  least  of  all  when  the  animal  is  made  to  respire  rarified  air. 

The  temperature  of  the  animal  was  determined  in  these  cases 
by  introducing  the  bulb*of  a  thermometer  into  a  small  orifice  cut 
in  the  skin  of  the  breast.  In  all  probability  this  diminution  of 
heat  was  only  superficial.  We  can  hardly  conceive  the  possibi- 
lity of  the  temperature  of  the  heart  and  blood  being  reduced 
25P  without  destroying  the  life  of  the  aiiimal.  M.  Legallois 
observed  that  dogs  and  cats  consume  a  much  greater  proportion 
of  oxygen^  compared  to  their  weight,  than  rabbits.  It  would 
throw  considerable  %ht  on  this  obscure  subject  if  it  could  be 
determined  whether  the  waste  of  animal  heat  in  the  first  of  these 
animals  be  greater  than  in  rabbits.  This  is  an  investigation  > 
which  M.  Legallois  proposed  to  undertake. — (Ann.  de  Cmm.  et 
Phys.iv.  1,113.) 

.  5.  Hydrogen  Gas  Lamp. — M.  Gay-Lussac,  who  has  a  parti- 
cular genius  for  contriving  simple  and  useful  pieces  of  appaf  atus, 
has  suggested  a  Uttle  instrument  which  may  be  usefiil  in  labora- 
tories, either  as  a  lamp  or  as  a  reservoir,  to  supply  small  quanti- 
ties of  hydrogen  gas  for  the  purposes  of  experiment.  It  consists 
of  a  Woulfe^s  bottle  with  three  mouths.  Into  the  central  moulh 
lA  luted  a  glass  tube  open,  below  and  sinking  nearly  to  the 
t>ottom  of  the  bottle ;  the  upper  part  of  this  tube,  or  the  outside 
of  the  bottle,  is  blown  into  a  ball  of  a  capacity  which  ought  not 
to  be  less  than  that  of  the  bottle,  and  there  is  a  small  hole  in  the 
upper  part  of  this  ball  so  as  to  admit  freely  the  atmospheric  air ; 
to  another  Of  the  mouths  of  the  Woulfe's  bottle  is  ground  a  glass 
stopper  so  as  to  be  perfectly  air-ti^ht,  and  to  the  extremity  of  the 
stopper  is  attached  a  cylinder  of  zinc,  which  may  sink  about  two 
thirds  of  the  length  of  the  bottle ;  to  the  third  mouth  of  the 
Woulfe's  bottle  is  luted  a  glass  tube,  which  may  be  fitted  with  a 
stop-cock,  and  turned  conveniently  for  burning  as  a  lamp,  or  for 
supplying  hydrogen  gas.  The  bottle  is  to  be  filled  with  dilute 
suq^uric  acid,  and  the  glass  tube  and  ball,  the  stopper  with  the 
zinc  cyUnder,  are  to  be  fiixed  in  their  places.  The  acid  will 
immediately  begin  to  act  on  the  zinc,  and  to  generate  hydrogen 
gas.  This  ^as  will  accumulate  in  the  upper  fiart  of  the  bottle, 
and  by  its  elasticity  will  force  the  diluted  acid  into  the  glass 
ball  till  the  surface  of  the  liquid  in  the  bottle  gets  below  the 
cylinder  of  zinc :  the  formation  of  gas  will  then  stop.  When 
the  stop-cock  is  opened,  the  weight  of  the  Uquid  in  the  ball 
will  force  the  hydrogen  gas  to  issue  through  the  tube ;  and  it  may 
be  either  set  on  fire  and  burned  as  a  lamp,  or  collected  in  a  pneu- 
matic trough  for  the  purposes  of  experiment.  When  the  gas  is 
sufficiently  wasted,  the  sulphuric  acid  descends  into  the  bottle, 
and  gradually  rises  till  it  comes  in  contact  with  the  zin&  \  ti«s9< 
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hydrogen  gas  is  evolved,  and  this  continues  till  the  whole  of  the 
zinc  is  dissolved. — (Ann.  de  Chim.  et  Phys.  v.  301.) 

6.  Metallic  Thermometer. — One  of  tne  most  beautiful  and 
convenient  httle  instruments  for  which  we  are  indebted  to  the 
modem  improvements  in  chemistry,  is  a  thermometer  of  metal 
contrived  by  M.  Br^guet.  It  consists  of  slips  of  two  metals 
unequally  expanded  by  heat  twisted  into  a  spiral :  to  the  extre- 
mity of  the  spiral  is  fixed  an  index,  which  moves  round  a 
graduated  circle  pointing  out  the  temperature.  It  is  obvious 
that  when  the  spiral  is  heated,  the  index  will  move  in  one 
direction,  and  in  another  when  the  spiral  is  cooled,  because  it 
will  twist  or  untwist  itself  according  to  the  changes  of  temper- 
ature to  which  it  is  subjected.  The  two  metals  employed  are 
silver  and  platinum ;  and  in  order  to  render  the  extreme  points 
more  fixted,  and  to  prevent  sudden  starts,  a  shp  of  gold,  the 
expansibility  of  which  is  intermediate  between  that  of  silver  and 
platinum,  is  soldered  between  these  two  metals.  This  thermo- 
meter is  more  delicate  than  any  mercurial  thermometer  what- 
ever. It  is  even  more  delicate  than  an  air  thermometer.  This 
spiral  thermometer  and  a  mercurial  one  were  placed  together 
mider  the  receiver  of  an  air-pump.  The  temperature  at  the  time 
of  the  experiment  was  66*2  ■.  The  mercurial  thermometer  when 
the  air  was  pumped  out  sunk  3*6® ;  but  the  spiral  thermometer 
feU  41-4°,  or  it  feU  down  to  24-8^  Fahrenheit.^  (Ann.  de  Chim. 
'«t  Phys.  V.  312.) 

II.   ATOMIC    THEORY. 

Accurate  chemical  experimenting  can  scarcely  be  dated 
further  back  than  the  introduction  of  the  atomic  theory  into 
chemistry.  So  short  a  space  of  time  has  elapsed  since  that 
introduction,  and  the  number  of  substances  to  be  examined  is  so 
great,  that  it  is  rather  surprising  that  so  considerable  progress 
has  been  made  in  the  determination  of  the  weight  of  the  atoms 
of  bodies.  By  far  the  greatest  share  of  this  Herculean  task  has 
fallen  to  the  lot  of  Berzekug ;  and  whether  we  consider  the 
accuracy  or  the  indefatigable  activity  of  this  incomparable 
chemist,  it  could  not  have  fallen  into  better  hands. 

From  the  extreme  diflSculty  of  performing  chemical  experi- 
ments with  perfect  accuracy,  it  becomes  an  object  of  great 
importance  to  repeat  them  very  often.  The  only  way  by  which 
minute  accuracy  can  be  introduced  into  chemical  numbers,  is 
.by  following  the  plan  which  has  been  so  long  customary  with 
astronomers.  They  make  a  grqat  number  of  observations  with 
all  the  requisite  care;  and  by  taking  the  mean  of  the  whole,  the 
error  is  reduced  to  a  very  small  quantity ;  and  it  obviously 
diminishes  as  the  ni:^mber  of  observations,  the  mean  of  which  is 
taken,  increases.  Were  the  same  method  followed  by  chemical 
experimenters,  their  errors  would  diminish  in  the  same  way,  and 
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accorate  numbere  would  be  deduced  from  experiments  conducted 
with  but  moderate  precision.  Thus  though  analysis  may  not 
enable  us  to  determine  the  composition  of  sulphate  of  barytes 
with  the  utmost  possible  exactness ;  yet  if  we  make  100  careiul 
analyses,  and  take  the  mean  of  the  whole,  the  probability  is,  that 
the  numbers  deduced  from  such  a  multitude  of  careitil  experi- 
ments would  be  almost  absolutely  correct. 

The  present  state  of  the  analyses  on  which  the  numbers 

5 itched  upon  to  represent  the  weight  of  the  &toms  of  bodies 
epend,  is  such  that  every  repetition  of  them  demands  to  be 
caretiilly  studied.  On  this  account,  a  set  of  experiments,  which 
Berzelius  has  lately  pubhshed,  consisting  in  a  repetition  of  some 
of  his  early  experiments  on  the  subject,  with  eyery  possible 
attention  to  accuracy,  are  particularly  valuable.  They  afFbrded 
myself  a  great  deal  of  gratification  ;  for  most  of  them  approach 
very  nearly  indeed  to  the  numbers  which  I  have  given  in  the 
last  edition  of  my  System  of  Chemistry.  Of  these,  an  abstract 
will  be  given  in  a  subsequent  number  of  the  Annals. 

2.  Relation  between  the  Oxidation  and  the  Specific  Gramty  of 
Metals. — M.  Frere  de  Montizon  conceives  that  he  has  observed 
a  simple  relation  between  the  specific  gravity  and  the  weight  of 
the  oxygen  with  which  a  metal  unites.  This  oxygen,  according 
to  him,  is  either  a  multiple  or  submultiple  of  the  density.  The 
following  table  exhibits  the  evldende  upon  which  this  opinion  is 
founded ; 
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D 

9-0 

9-0 

Bueliolz. 
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11-075 

^t) 
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8-Ti6a 
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e5-nooo 

3  D 

25-758 

8-584 

Haay. 
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Berzelius. 

24'S3 

4  D 

S4-40 
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•rolDiidf  of  Dickel 

ProDxt. 

£5-0000 

3U 

95-14 

8-380 
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Berzelius. 

T-73 

«  D 

n 

7-508 

1 1-3533 

BrisaoD. 

>titoxide  of  nierory.  . 

rtienard. 

8-0000 

7-800 

15-C19 

Biddle. 

Wdeof  silver 

Berzelius. 
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^D 
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11091 

Musschenbtoek. 
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aeutoxideofgold   
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850000 

«D 

?4-0 

12-0 
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g-S£0 

4" 

9-890 

19-640 
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16-380 
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These  data  are  scarcely  sufficient  to  determine  the  point  in: 
question,  as  several  of  the  numbers,  both  indicating  the  specific 
gravity  and  the  proportioii  of  oxygen,  are  unquestionably  inac* 
Qurate.  Were  the  law  to  hold  good,  it  would  indicate  the 
existence  of  a  certain  relation  between  the  density  of  the  metals 
^d  the  weight  of  their  atoms — a  relation  which  may  possibly 
hold,  though  the  present  state  of  our  knowledge  does  not  enable, 
us  to  perceive  it.  Such  researches  are,  perhaps,  rather  prema- 
tore.  We  ou^ht  in  the  first  place  to  determine  the  composition 
of  the  metalhc  oxides  with  absolute  precision.  The  relation 
betweenrthe  oxides  and  the  specific  gravity,  if  any  such  exists, 
will  then  present  itself  to  our  view. 

III.    ANALYTICAL  IMPROVEMENTS. 

1.  On  the  Mode  of  separating  Lime  from  Magnesia  by  the 
Bicarbonate  of  Potash. — Buch^  dissolved  equS  weights  of 
lime  and  magnesia  in  muriatic  acid,  and  preci{,itated  by  adding 
a  solution  of  bicarbonate  of  potash  to  the  liquid.  At  first  no 
precipitate  whatever  fell,  or  at  least  the  precipitate  was  imme- 
diately redissolved  bv  agitating  the  hquid.  After  a  certain 
interval,  a  portion  ot  the  lime  was  separated  in  the  state  of 
i6arbonate ;  but  he  was  unable,  by  this  method,  to  separate  the 
whole,  or  nearly  the  whole,  of  tfiat  earth.  When  the  proportion 
of  magnesia  held  in  solution  was  small  compared  with  that  of 
the  lime,  in  that  case  a  much  greater  proportion  of  the  Ume  was 
thrown  down  by  the  bicarbonate;  but  even  in  this  case  the 
whole  of  the  Ume  was  not  thrown  down.  Bucholz  concludes 
from  these  experiments  that  this  method  does  not  succeed,  and 
that  it  ought  not,  therefore,  to  be  practised. — ^^(Schweigger*s 
Journal,  xvii.  66.) 

According  to  Dobereiner,  the  best  method  of  separating  lime 
from  magnesia  is  to  employ  the  carbonate  of  ammonia.  The 
litfie  in  that  case  falls  while  the  magnesia  remains  in  solution 
fcmning  a  triple  salt  with  the  ammonia.  The  magnesia  may  be 
afterwards  precipitated  by  boiling  the  Uquid  which  contains  it. 
—(Ibid.  p.  78.) 

2.  New  Method  of  detecting  Arsenic  and  Corrosive  Sublimate. 
• — Brugnatelli  has  proposed  the  following  method  of  detecting 
these  poisonous  substances.  Take  a  quantity  ^of  fresh  wheat 
starch,  mix  it  with  water,  and  add  a  sufficient  quantity  of  iodine 
to  give  the  Kquid  a  hvely  bhie  colour.  When  an  aqueous  solu^ 
tion  of  white  arsenic  is  let  fall  into  this  liquid,  the  blue  colour 
disappears,  and  it  becomes  red^sh.  The  same  change  is  brought 
about  by  a  solution  of  corrosive  subUmate.  A  few  drops  of 
sulphuric  acid  will  restore  the  blue  colour,  if  it  has  been  de- 
stroyed by  arsenic ;  but  it  will  not  restore  it  if  it  has  been 
destroyed  by  corrosive  subUmate. — (Ann.  de  Chim.  et  Phys, 
iv.  334 ;  ana  Annals  of  Philosophy  for  May,  1818.) 

IV.    GASEOUS  BODIES. 

L  JEscfipe  of  fompressed  Gases  through  cctpiUary  Tubes.^^1% 
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wocdd  appear,  from  the  experiments  of  Mr.  Faraday,  that  the 
rapidity  of  the  flow  of  gases  in  such  circumstances  diminishcw 
as  their  specific  gravity  augments.  Into  a  copper  vessel,  capable 
of  holding -1{K>  cubic  inches,  he  compressed  four  atmospheres  trf- 
the  following  gases,  and  then  measured  the  time  that  elapsed 
during  their  issuing  out  through  a  thermometer  tube,  20  inches 
inlength,  till  the  density  was  diminished  to  an  atmosphere  and- 
a  qui^r.  The  time  was  measured  by  a  seconds  pendulum. 
The  following  table  shows  the  number  of  seconds  that  elapsed 
during  the  flow  of  each  gas : 

Carbonic  acid  gas ,    .  ISQ'b" 

defiant  gas^ »••••.  136'5 

Carbonic  oxide  .•..•....•  133-0 
Common  air  .•••... »    ...  128"0 

Coalgas 100-0 

Hydrogen 67'0 

A  wheel,  carrying  oifi  its  circumference  a  number  of  small 
vanes,  was  made  to  revolve  with  a  given  force  in  different  gases. 
The  time  that  the  motion  continued  in  the  difierent  gases  is 
shown  by  the  following  table  :  • 

Carbonic  acid  gas ; .  • . .  6^' 

Common  air 8 

Coal  gas  . . . , 10 

Hydrogen 17 

When  gases  are  subjected  to  very  small  pressures,  there  does 
not  appear  to  be  any  connexion  between  their  specific  gravities 
and  the  time  which  they  take  in  flowing  out  through  smSl  tubes, 
defiant  gas  passes  with  as  much  facility,  as  hydrogen,  and 
twice  as  rapidly  as  carbonic  oxide  and  common  air.  Carbonic 
acid  escapes  much  more  rapidly  than  gases  inferior  to  it  in 
density.  Analogous  results  are  obtained  even  under  consider- 
able preissures  when  the  caliber  of  the  tube  is  sufficiently  dimi- 
nished. The  time  of  flowing  out  in  such  cases  presents 
anomalies,  probably  owing  to  some  loss  of  force  in  the  tube ; 
and  itofiers  to  mathematicians  an  interesting  object  of  research. 
— (Royal  Institution  Journal,  iii.  354.) 

2.  Specific  Gravity  of  the  Gases, — Professor  Meinecke,  of 
Halle,  nas  published  a  table  of  the  specific  gravity  of  gases, 
drawn  firom  a  comparison  of  the  various  experiments  hitherto 
made  upon  the  subject ;  and,  therefore,  similar  to  the  tables  of 
Gay-Lussac  and  my  ownj^  formerly  laid  before  the  readers  of  the 
Armah.  As  this  is  a  subject  of  first  rate  importance,  and  can 
only  be  brought  to  perfection  by  slow  degi'ees,  every  additional 
&ct  relating  to  it  deserves  attention.  I  shall  on  that  account 
transcribe  Meinecke's  .table  here.  This  document  bein^  aIm.Q.%1 
ttitirely  derived  firom  other  sources,  which  mu^\.  \^  ^'dxocXv^  Vi^ 
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the  readers  of  the  Amwh  of  Philosophy j  I  iDonsider  it  as  uxine* 
cessary  to  state  them  here. 


«« 


Hydrogen 

Carbureted  hydrogen  .... 

Ammonia 

Steam 

Hydrocyanic  acid  vapoor  . 

Carbomc  oxide 

Olefiant  gas 

Azote 


Air 

JDeutoxide  of  azote ... 

Oxygen 

Sulpnureted  hydrogen. 

Muriatic  acid 

Carbomc  acid 

Protoxide  of  azote  ... 
Vapour  of  alcohol  . . . 
Cyanogen 


Chlorocyanic  acid  vapour. 

Sulphurous  acid 

Chlorine  

Vapour  of  ether 

Nitrous  acid 

Sulphuret  of  carbon.   . . . 
Phosgene  gas 


Air  being 
1-000. 


being 


0-0694 
0-5666 
0-61)01 
0-6260 
0-9374 
0-9722 
0-9722 
0-9722 


1-000 
1-041 
1-111 
M60 
1-274 
1-627 
1-627 
1-697 
1-806 


2-163 
2-222 
2-600 
2-669 
2-638 
2-638 
3-473 


Hydrogen 
einff  1-000. 


1 
8 

8* 
9 

134. 

14 

14 

14 


14* 

16 

16 

17 

18i 

22 

22 

23 

26 


31 
32 
36 
37 
38 
38 
60 


Oxygen 
being  1-000. 


0-0626 
0-6000 
0-6312 
0-6625 
0-8437 
0-8760 
0-8760 
0-8750 


0-900 
0-937 
1-000 
1-062 
1-166 
1-375 
1-375 
1-437 
1-625 


1-937 
2000 
2-250 
2-312 
2-375 
2-375 
3-125 


(Gilbert's  Annalen  der  Physik,  liv.  169.) 

These  sp^ific  gravities  approach  very  nearly  those  which  I 
have  adopted  in  the  last  edition  of  my  System  of  Chemistry. 
Hydrogen,  and  oxygen,  and  chlorine,  are  the  very  same  that  had 
been  previously  assigned  by  Dr.  Prout.  I  have  myself  no  doubt 
whatever  of  their  accuracy;  and  suspect  that  Meinecke  has  been 
influenced  by  Dr.  Prout's  paper,  though  he  has  taken  no  notice 
of  it.  Meinecke  adds  some  further  reason  for  considering  the 
specific  gravity  of  hydrogen  as  only  one  sixteenth  of  that  of 
oxygen.  Dr.  Prout's  arguments  are  sufficiently  strong  to  con- 
vince every  person  who  wiU  take  the  trouble  to  examine  them,, 
and  is  capable  of  understanding  them.  Some  additional  evi- 
dences are  given  in  the  paper  at  present  before  me.  I  may 
notice  the  specific  gravity  of  steam,  as  determined  by  Gay- 
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Lussac^  which  is  exactly  the  specific  gravity  of  one  volume  of 
oxygen  gas  and  two  volumes  of  hydrogen  gas  reduced  into  l-J- 
Tolume;  for 

Oxygen      s=5  =   1*1111 

Hydrogen  =  -0694  x  2  =  0-1388 

2)  1-2499 

Sp.  gr.  of  steam   =  0*6249 

8.  Volta^s  Eudiometer. — The  httle  apparatus  known  by  the 
name  of  Volta's  eudiometer  is  indispensable  in  every  laboratory. 
It  is  emploved  in  burning  mixtures  of  inflammable  gases  and 
oxygen  gas  by  means  of  an  electric  spark,  in  order  to  determine 
the  quantity  of  oxygen  requisite  to  consume  a  given  volume  of 
the  mflammable  gas,  and  the  nature  and  proportions  of  the 
products.  The  eudiometer  universally  employed  by  British 
chemists  for  this  purpose,  is  the  modification  of  Volta's  eudio* 
meter  contrived  by  Mr.  Pepys.  It  consists  of  a  very  thick  glastr^ 
cylindrical  tube  shut  at  one  end,  about  eight  inches  long,  half 
an  inch  in  diameter,  and  graduated  into  inches,  tenths,  and 
hundredths.  The  upper  ex^emity  is  pierced  by  two  thick  brass 
'Wires,  tenninating  on  the  outside  by  rings,  and  on  the  inside  hr 
blunt  ends.  By  means  of  these  Tvires,  the  electrical  spark 
destined  to  kindle  the  gas  is  passed.  It  is  always  left  open 
below.  All  risk  of  any  loss  of  gass  is  avoided,  by  making  the 
quantity  of  gas  consiuned  sufficiently  small  to  prevent  the 
expansion  from  driving  out  the  whole  of  the  water. 

In  France  it  is  customary  to  shut  the  bottom  of  th^  tube  by  a 
stopper.  This  precaution,  while  it  secures  the  experimenter 
against  any  escape  of  gas,  exposes  him  to  another  source  of 
error,  perhaps  still  more  dangerous  than  that  which  the  stopper 
is  intended  to  guard  against.  After  the  explosion,  a  portion  of 
the  gas  is  usually  deprived  of  its  elastic  form.  Hence  a  partial 
vacuum  is  formed  in  the  eudiometer ;  and  the  water  contained  in 
the  tube  of  course  lets  go  the  air  with  which  it  was  previously 
impregnated.  I  have  long  suspected  that  the  small  quantifies 
of  azote  which  Theodore  de  Saussure  met  with  in  some  of  his 
analyses,  might  possibly  have  originated  in  some  such  way. 
Gay-Lussac  has  proposed  a  very  simple  and  ino^enious  method 
of  obviating  this  source  of  er/or.  ^o  the  lower  end  of  die 
eudiometer  he  fixes  a  conical  valve,  opening  inwards.  At  the 
moment  of  the  explosion,  the  valve  is  pressed  down,  and  prevents 
any  escape  of  gas.  When  the  vacuum  begins  to  be  formed,  the 
water,  in  which  the  eudiometer  stands,  forces  up  the  valve, 
rushes  in,  ^nd  prevents  a  vacuum  from  being  formed. — (Ann.  de 
Chim.  et  Pbys.  iv.  188.) 

4.  Dr.  Marshall  Hall  has  contrived  a  very  simple  and  ingenious 
instrument  to  save  the  practical  chemist  tihe  trouble  of  t^d\yjcis!»s^ 
the  Tolomes  of  the  gases  on  which  he  ia  ex^etssxi^xi&aj^  *Wi  ^ 
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determinate  weight  and  pressure,  or  rather  to  reduce  thede 
operations  to  a  smgle  question  of  the  nde-of-three.  We  refer 
those  who  wish  to  provide  themselves  with  such  an  instrument 
to  the  Royal  Institution  Journal,  v.  52. 

V.   ACIDIFIABLE  COMBUSTIBLES. 

1.  Method  of  obtaining  pure  Hydrogen. — Hydrogen  gas  is 
hable  to  be  contaminated  by  certain  impurities  which  exist  in 
metals,  usually  employed  in  preparing  it.  Hence  I  conceive  the 
reason  why  its  specific  gravity,  as  determined  by  direct  experi- 
ment, has  always  been  considerably  above  the  truth.  Mr. 
Donovan  prepared  hydrogen  gas  firom  zinc  and  iron,  acted  on  by 
diluted  sulphuric,  and  muriatic  acid.  By  passing  it  through 
caustic  ammonia,  he  obtained  traces  of  6ulphureted  hydrogen, 
while  Ume  water  retained  a  small  portion  of  sulphur.  Hydrogen, 
purified  in  this  way,  had  exactly  the  smell  oi  phosphorus,  and 
burned  with  a  green  flame.'  On  the  supposition  that  it  might 
contain  phosphorus,  it  was  made  to  pass  through  four  Woulfe's 
bottles.  The  first  was  filled  with  lime  water,  the  second  with 
nitrous  acid,  the  third  with  water,  and  the  fourth  with  a  solution 
of  sulphate  of  iron.  Hydrogen  gas,  purified  in  this  manner,  had 
no  smell  whatever,  and  gave  so  Uttle  Ught  when  burning,  that 
the  colour  of  the  flame  could  not  be  determined.^ — (Ann.  de 
Chim.  et  Phys.  ii.  376.) 

2.  Svlphuret  of  Phosphorus, — It  is  well  known  that  when 
sulphur  and  phosphorus  are  heated  together  in  a  small  glass 
tube,  they  imite  and  form  a  compound,  which  varies  in  its 
appearance  according  to  the  proportion  of  the  two  substances 
employ^,  and  which  decomposes  water  at  the  ordinary. temper- 
ature of  the  atmosphere.  Mr.  Faraday  found  that  when  this 
compound  is  shaken  with  ammonia,  and  left  for  a  few  hours  in 
that  liquid,  its  impurities  are  removed,  and  a  compound  of  a  Ught 
yellow  colour,  semitransparent,  and  more  fluid,  is  obtained.  It 
may  be  kept  in  water  witnout  perceptibly  acting  on  it.  If  sulphur 
and  phospnorus  be  added  alternately  to  a  portion  of  it,  any 
quantity  of  the  two  substances  may  be  combined.  A  compound 
prepared  in  this  way,  and  containing  about  five  parts  of  sulphur  to 
seven  of  phosphorus,  did  not  become  solid  at20°,  and  was  very  fluid 
at  32®.  On  remaining  for  some  weeks  in  a  bottle  with  water,  it 
deposited  crystals  of  pure  sulphur,  and  a  compound  remained 
which  was  not  so  fusible  as  the  former ;  but  on  remaining  in  an 
atmosphere  of  38®  or  40°  for  12  or  14  hours,  became  a  crystalline 
mass.  This  Mr.  Faraday  considers  as  a  definite  compound  of 
sulphur  and  phosphorus.  He  attempted  to  analyse  it,  but  did 
not  succeed  very  well.  His  restilt  was  sulphur,  4;  and  phos- 
phorus, 8.  He  considers  this  as  nearly  one  atom  sulphur  and 
three  atoms  phosphorus ;  but  the  wei^t  of  an  atom  of  phos- 
phorus exceeds  his  estimate . — (Royal  Institution  Journal,  iv.  36 1 .) 
'    5;  Charry  Substance  found  in  a  Porcelain  Furnace* — ThiB 
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fiubstance  was  observed  by  M.  AUuand.  It  was  black,  had  a 
certain  metaUic  brilliancy,  and  was  ramose.  Gay-Lussac  found 
it  composed  of  pure  carbon.  T}ie  metallic  carbon  of  Dobereiner, 
he  found,  left  a  residue  of  25  per  cent,  of  iron  and  silica.  Hence 
it  is  obviously  a  carburet  of  iron  and  silicon. — (Ann.  de  Chim.  et 
Phys.  iv.  67.) 

4.  Selenium. — This  is  a  new  metallic  substance,  possessing 
several  characters  similar  to  those  of  sulphur,  andctiiers  to  those 
of  tellurium ;  for  the  knowledge  of  which  we  are  indebted  to  the 
sagacity  and  good  fortune  of  Professor  BerzeUus. 

This  new  substance,  which  unfortunately  is  very  scarce,  was 
discovered  in  the  following  manner.  There  is  a  manufacture  of 
sulphuric  acid  at  Fahlun  in  which  the  sulphur  employed  i« 
extracted  from  tihie  copper  pyrites  of  that  celebrated  mine. 
BerzeUus  and  Gahn  lately  purchased  a  share  of  this  manufacture; 
and  on  examining  the  process,  they  were  struck  with  a  red 
matter  which  remained  in  the  leaden  chamber  in  which  the 
sulphur  was  burned.  When  this  substance  was  heated,  it  gave 
out  a  strong  smell  of  horse-radish,  which  induced  them  at  first 
to  believe  that  it  contained  tellurium ;  but  Berzelius  took  a 
quantity  of  it  to  Stockholm,  and  examined  it  more  carefully.  He 
succeeded  in  separating  it  from  the  sulphur  with  which  it  was 
combined,  and  ascertained  that  it  possessed  new  and  very  pecu- 
liar properties.  He  giave  it  the  name  of  selenium,  from  the 
analogy  which  it  has  to  tellurium.  Its  properties,  as  far  as  they 
have  been  made  known  to  us  by  Berzelius,  are  as  follows : 

Its  colour  is  grey,  with  a  strong  metallic  lustre ;  its  fracture 
is  vitreous,  like  that  of  sulphur,  or  uke  that  of  fahlore,  of  which 
it  has  the  colour,  though  its  lustre  is  much  more  considerable ; 
its  specific  gravity  is  about  4*6;  it  is  hard,  but  very  easily 
frangible,  like  sulphur ;  when  reduced  to  powder,  it  has  a  red 
colour,  with  here  and  there  a  metallic  lustre,  as  is  the  case  with 
the  other  brittle  metals. 

It  soflens  at  the  temperature  of  boiling  water,  and  melts 
when  the  heat  is  raised  a  Uttle  higher.  During  its  cooling  it 
preserves  a  kind  of  ductility,  like  sulphur  or  Spanish  wax ;  so 
that  it  may  be  kneaded  between  the  fingers  and  drawn  out  into 
fine  threads  which  have  a  strong  metallic  lustre.  When  held 
between  the  eye  and  the  Ught,  these  threads  are  transparent,  and 
appear  of  a  dark  red  colour.  At  a  temperature  nearly  approach- 
ing the  boiling  point  of  mercury,  selenium  boils,  and  may  be 
distilled  over  in  opaque,  metallic  drops.  The  retort  becomes 
filled  with  a  yellow  vapour,  quite  similar  to  that  of  sulphur ;  but 
not  so  intense.  When  distilled  in  a  retort  with  a  large  neck,  it 
sublimes  in  the  form  of  flowers,  of  a  fine  cinnabar  colour.  These 
flowers  are  not  in  the  state  of  oxide,  and  are  converted  into  the 
usual  ^eyish  mass  by  simple  fusion.  When  sublimed  in  the 
open  air  without  taking  fire,  it  evaporates  in  ^  v}\i\Vfe  ^xssLOt.^^ 
vmich  is  'destitute  of  smell  j   but  wken.  bfcVd  va  <kife  ft»»aa  ^' 
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candle,  or  when  heated  before  the  blow-pipe,  it  tinges  the  flame 
of  a  fine  azure  blue,  and  gives  out  so  strong  a  smell  of  horse- 
radish that  the  fiftieth  part  of  a  grain  is  sufficient  to  impregnate 
the  air  of  a  large  chamber.  Klaproth  affirmed  that  tellurium 
gives  out  the  same  odour ;  but  Berzehus  could  not  obtain  it 
either  from  pure  tellurium,  or  from  its  oxide  or  its  alloys.  When 
Jie  inclosed  a  Uttle  of  it  in  a  thin  ^lass  globule,  and  converted  it 
into  vapour  by  the  blow-pipe  till  it  forced  its  way  through  the 
gilobule,  he  observed  the  very  same  odour  as  that  emitted  by 
selenium. 

Selenium  combines  with  the  metals,  and  the  union  is  often 
accompanied  by  ignition.  Selenuret  of  potassium  has  the 
metalhc  lustre  and  a  greyish  white  colour.  It  dissolves  rapidly 
in  water  without  effervescence,  communicating  the  colour  of 
slronff  ale,  and  a  taste  quite  the  same  as  that  of  sulphuret  of 
potash.  The  acids  disengage  from  it  a  gas,  having,  when 
diluted,  an  odour  quite  similar  to  that  of  sulphurated  hydrogen; 
but  when  introduced  even  in  very  small  quantity  into  the  nostrils 
it  produces  a  very  painftd  sensation,  followed  by  inflammation, 
and  the  symptoms  of  catarrh.  The  effects  produced  by  drawing 
into  the  nose  a  bubble  of  this  gas,  not  exceeding  the  size  of  a 
pea,  remained  for  several  days;  and  the  sensibility  of  the 
schneiderian  membrane  was  so  far  destroyed  that  ammonia  pro- 
duced scarcely  any  effect  upon  the  nose. 

Hydroselenuret  of  potash  dissolved  in  water  becomes  covered 
with  a  peUicle  at  first  of  a  cinnabar  red  colour ;  but  which,  as 
it  increases  in  thickness,  becomes  greyish.  When  the  liquid  is 
mixed  with  muriatic  acid,  it  becomes  muddy,  and  deposits  a  red 
powder.  Selenium  dissolves  in  the  fixed  alkalies  both  by  the 
moist  way  and  by  fusion.  The  alkaline  selenurets  have  a  cin- 
nabar red  colour;  those  of  barytes  and  lime  have  the  same 
colour,  but  they  are  insoluble.  Selenium  dissolves  likewise  on 
the  fixed  oils,  to  which  it  gives  a  red  colour.  These  solutions 
have  no  hepatic  smell,  as  is  the  case  wdth  similar  solutions  of 
sulphur. 

Selenium  dissolves  in  nitric  acid  when  assisted  by  heat.  When 
the  solution  is  evaporated  in  a  retort,  it  leaves  a  crystalline  mass, 
which  sublimes  easily  in  the  form  of  crystalline  needles,  often  a 
foot  long.  This  sublimate  is  very  soluble  both  in  water  and 
alcohol.  Its  taste  is  purely  acid,  it  reddens  htmus,  and  forms 
pecuUar  salts  with  the  alkalies.  It  is,  therefore,  an  acid  having 
selenium  for  its  base.  Its  name,  of  course,  will  be  selenic  acid. 
The  alkaline  seleniates  crystaUize  with  difficulty,  and  attract 
humidity  from  the  atmosphere.  When  the  seleniate  of  ammonia 
is  heated,  it  is  decomposed.  A  Uttle  ammonia  is  disengaged, 
after  which  selenic  acid  sublimes ;  but  the  greatest  part  of  the 
ammonia  is  decomposed.  Water  and  azotic  gas  is  disengaged, 
and  the  selenium  remains  in  a  state  effusion,  and  may  be  soter- 
irards  sublimed.    SeleiUate  of  barytes  k  soluble  in  water ;  but 
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scarcely  soluble  in  alcohol.  It  crystallizes  in  needles,  which 
gradually  accumulate  in  such  a  way  as  to  form  globular  crystals 
in  which  the  fibrous  structure  cannot  be  detected  even  by  a 
microscope. 

If  a  Uttle  muriatic  acid  be  poured  into  a  seleniate,  and  then  a 
plate  of  zinc  be  introduced  into  it,  the  selenium  is  precipitated^in 
the  metallic  state.  The  zinc  appears  at  first  as  if  it  were  corered 
with  a  peUicle  of  copper ;  then  the  selenium  is  deposited  in  red 
.flocks.  If  sulphuric  acid  be  substituted  for  muriatic,  the  preci- 
pitation goes  on  with  more  difficulty.  The  precipitate  assumes  a 
grey  colour,  and  contains  sulphuret  of  selenium.  If  a  current  of 
sulphureted  hydrogen  gas  be  made  to  pass  through  a  solution  of 
selenic  acid  in  water,  the  selenium  is  precipitated  of  an  orange 
colour ;  but  becomes  red  when  dried.  When  heated  it  melts, 
may  be  distilled  over,  and  forms  an  orange-coloured  transparent 
matter. — (See  Annals  of  Philosophy y  x\.  291;  and  Ann.  de 
Chim.  etde  Phys.  vii.  199.) 

VI.   ALKALIFIABLE   COMBUSTIBLES. 

\,  Ijithina,  a  new  fixed  Alkali. -^Vor  this  very  interesting 
discovery  we  are  indebted  to  M.  Arfnredson,  an  ingenibus  pupu 
of  Berzelius.  He  foimd  it  in  a  mineral  first  observed  by  Bf« 
d'Andrada  in  the  mine  of  Ilto,  in  Sweden,  and  called  by  him 
petalite.  This  mineral,  according  to  the  analysis  of  Arf^edson,  is 
composed  of 

Silica 80 

Alumina 17 

lithina 3 

100 

This  new  alkali  is  extracted  from  the  petalite  in  the  usual  way^ 
by  calcining  the  mineral  in  powder  with  carbonate  of  barytes, 
separating  all  the  earths,  and  obtaining  the  alkali  united  to  an 
acid.  M.  Arfnredson  suspected  at  first  that  it  was  soda ;  but 
was  induced  to  subject  it  to  a  more  ri^d  examination  firom  the 
great  capacity  for  saturation  which  it  displayed.  The  result  was 
the  discovery  of  its  pecuUar  nature.  The  following  are  the  most 
remarkable  characters  of  this  alkali. 

Most  of  its  combinations  with  acids  are  very  fiisible.  The 
sulphate  and  muriate  Uquify  long  before  they  are  heated  to  red- 
ness. The  carbonate  melts  just  when  red  hot,  and  in  that  state 
attacks  the  platinum  crucible  almost  as  violently  as  the  nitrate 
of  another  alkali.  The  sulphate  crystallizes  readily,  and  the 
crystals  contain  no  water  of  crystallization.  Their  solution  is 
neither  precipitated  by  muriate  of  platinum,  nor  by  tartaric  acid. 
The  muriate  is  very  deliquescent;  more  so,  perhaps,  than  muriate 
ofUme.  The  nitrate  crystallizes  in  rhomhoids,2cad^\Xt^cXaTDL<c^^^ 
ure  rapidly.    The  carbonate  is  soluble  witYi  diS^cxiJlt^  mx^^aXKt 
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When  the  solutioa  is  evaporated,  the  salt  crystallizes  in  very 
small  prisms.  Its  capacity  for  saturating  the  acids  is  greater 
than  that  of  magnesia  itself. 

These  experiments  have  been  repeated  and  confirmed  by 
M.  Vauquehn.  He  found  further,  that  it  unites  with  sulphur, 
and  forms  a  yellow-cdoured  sulphuret,  and  that  it  contains  43*6 
per  cent,  of  its  wei^t  of  oxygen.  From  this  analysis  it  is  likely 
that  the  weight  of  its  atom  will  be  about  2*25. 

Sir  H.  Davy  has  not  only  obtained  the  new  alkali,  but  has 
succeeded  in  reducing  it  to  the  metaUic  state.  The  metallic 
basis,  to  which  the  name  of  lithium  will  of  course  be  given, 
bears  a  strong  resemblance  to  the  other  alkaline  metals,  egpe" 
cJalhr  to  sodium ;  to  which  it  seems  to  be  the  most  nearly  allied. 
— (See  Ajmab  o^'PAi7o5c»pAy,  xi.  291,  373 ;  and  Ann.  de  Chim. 
et  de  Phvs.  vii.  199.) 

2.  h^iitnce  of  the  Met  alt  om  the  Produetiam  of  Potassium  with 
CharcoaL — M.  Vauquelin,  after  roasting  a  portion  of  sulphuret 
of  antimony  in  order  to  deprive  it  of  its  sulphur,  fused  it  in  a 
cfuciUe  with  its  own  weight  of  tartar.  The  mass  of  metal 
obtained  had  a  greyish  white  colour,  ¥rithottt  lustre,  and  a  gra- 
nular texture.  \Vlien  put  into  water,  an  efiervescence  took 
place,  hydrogen  gas  was  evolved,  and  the  water  was  found  io 
contain  a  solution  of  potash ;  two  grammes  of  this  metal  evolved 
30  cubic  centimetres  of  hydrogen  gas,  and  3^  grammes  evolved 
47  cubic  centimetres.  Hence  M. TauqueUn  concludes  that  the 
antimony  was  alloyed  with  the  20th  of  its  weight  of  potassium. 
When  this  metal  was  exposed  to  the  air,  it  became  moist  on  the 
surface,  and  the  potassium  was  converted  into  potash ;  but  in 
naphtha  it  was  kept  for  24  hours  without  any  change.  Bismuth, 
bemg  fused  with  tartar,  formed  a  similar  alloy.  When  the 
experiment  was  tried  with  the  oxide  of  lead,  a  button  of  a  gr^ 
CQloiir  was  obtained,  fibrous  and  brittle,  affecting  the  tongue  with 
an  alkaline  taste,  axMl  restoring  the  ccdour  of  litmus  reddened  by 
an  waA ;  but  not  effervescing  m  water. 

From  these  facts,  Vauqu(3in  conchides  that  in  all  probability 
cydier  metals,  which  are  reduced  by  means  of  alfcalme  fluxes, 
contain  greater  or  smaller  quantities  of  potassium,  which  modify 
their  Dfopetties,  and  which  are  dissipated  when  the  metals  are 
refined  or  exposed  to  the  air. — (Ann.  de  Chim.  et  de  I^iya. 
vii.  32-) 

3.  MetaUic  Sidphurets. — M.  Frere  de  Montizon  is  of  opinMNS 
thftt  the  nietaUic  su^urets  are  coaiposed  of  determinate  vomMa 
of  soijiJbuir  and  metal  united  together.  The  following  table 
•xhtKrta  the  evidence  upon  which  this  opinion  is  founded. 
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Autborsofthe 
Analysis. 

Sp.  Grav. 
of  the 
Metals. 

Quantity  of  Metal. 

'■■■    '      '         t *-*- 

Reduced  toYolnmes. 

Sulphorets  of 

By  Weight: 
sulph.  s=:20. 

In  Vol.;  sul. 
=  10*05. 

Sul- 
phur. 

Metals. 

Mercury  .... 
Mercury  .... 

Tin. 

Nickel 

Arsenic 

Molybdenum. 

Zinc 

Cobalt 

AoiimoBy.... 

Silver.  

Lead 

Berzelius. 

Seguin. 

Berzelius. 

Proust. 

Laugier. 

Bucholz. 

Gay-Lussac. 

Pk'oust. 

Berzelius. 

Marcet.     ^ 

Berzelius. 

Berzelius. 

Chenevix. 

Tbenard. 

13*599 
13-599 
7*291 
8*279 
8*308 
7*400 
6-861 
8*5384 
6*7021 
10-4743 
11*224 
9*7654 
8*895 
7-788 

125:5 
131*26 
73*5 
42*55 
27  62 
30*0 
410 
60*0 
53*69 
1350 
129*5 
86*35 
400 
34-5 

9*227 

9*652 

10*081   . 

5*140 

3*324 

4*054 

6*121 

5*855 

8*011 

12*889 

11*538 

8*843 

4*497 

4*430 

1 
1 
1 
2 
3 
5 
5 
5 
5 
4 
7 
8 
9 
9 

1  or  0*918 
1      0*960 
1       1-OOS 
1       1*0021 

1  0*999 

2  2*019 

3  3*045 

3  S*91S 

4  3*986 

5  5130 
8      8*036 

Bismuth 

Copper ...... 

Iron 

7      7-039 
4      402T 
4      3*967 

'  (Ann.  de  Chim.  et  de  Phys.  iii.  124.) 

4.  Crystals  of  Protoxide  of  Lead, — M.  Houton-Labillardiere 
dissolvea  a  quantity  of  litharge  in  soda,  and  set  it  aside  during 
the  winter.  It  deposited  white  semitransparent  crystals^  about 
the  size  of  a  pin-head,  and  having  the  form  of  regular  dodecahe* 
drons.  These  crystals  possessed  all  the  properties  of  protoxide 
or  yellow  oxide  of  lead.— (Ann.  de  Chim.  et  de  Phys.  vii.  21&; 
and  Annals  of  Philosophy ,  ix.  468.) 

6.  Peroxiae  of  Tin. — Berzelius  had  conceived  that  the  oxide 
of  tin  obtained  from  the  fuming  liquor  of  Libavius  was  different 
froni  that  formed  by  means  of  nitric  acid ;  but  in  consequence 
of  some  observations  of  Oay-Lussac,  in  which  he  stated  his 
reasons  for  calling  in  question  the  diversity  of  these  two  oxides^ 
BerzeUus,  was  induced  to  examine  the  subject  with  more  care 
than  he  had  formerly  done.  His  experiments  show  clearly 
enough  that  the  two  oxides  contain  the  very  same  proportion  of 
oxygen ;  but  they  exhibit  differences  in  their  chemical  characters^ 
wmch  seem  to  be  owing  to  the  different  state  of  their  aggrega^ 
tion^  occasioned  by  the  different  modes  of  preparing  them.  Tne 
oxide  formed  by  means  of  nitric  acid  combines  with  sulphuric 
acid ;  but  does  not  dissolve  in  that  acid,  whether  it  be  concen- 
trated or  diluted ;  but  the  oxide  from  the  Uquor  of  Libavius  . 
dissolves  in  an  excess  of  diluted  sidphuric  acid,  and  is  not  again 
deposited  even  by  boiUng  the  liolution.  Nitric  acid  is  incapable 
of  diissolving  the  oxide  prepared  by  means  of  nitric  acid ;  but 
nitric  acid  dissolves  the  oxide  from  the  Uquor  of  Libavius,  and 
is  entirely  neutrahzed  by  it.  It  acquires  an  astringent  taste. 
The  oxide  is  not  precipitated  by  exposing  the  solution  to  the 
air;  but  it  precipitates  when  the  U(][uid  is  raised  to  the  temper^ 
ature  of  122°.  When  muriatic  acid  is  poured  upon  the  oxide 
prepared  by  means  of  nitric  acid,  it  acquires  a  yellow  colour ; 
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but  dissolves  little  of  the  oxide.  But  if  the  acid  be  decanted  off, 
and  a  sufficient  quantity  of  water  be  poured  upon  the  residual 
oxide,  a  complete  solution  is. effected.  Muriatic  acid  throws  it 
down  again,  and  the  precipitate,  which  is  a  neutral  muriate, 
may  be  again  dissolved  in  pure  water.  This  aqueous  solution 
coagulates  when  heated,  how  dilute  soever  it  may  be.  The  oxide 
from  the  hquor  of  Libavius  dissolves  completely^m  muriatic  acid, 
aind  is  not  precipitated  by  an  addition  of  that  acid  in  excess. 
The  liquor  of  Libavius  dissolves  in  concentrated  muriatic  acid 
just  as  well  as  in  pure  water. — (Ann.  de  Chim.  et  de  Phys, 
v,  149.) 

6.  Chameleon  Mineral. — This  name  has  been  given  by  chemists 
to  a  mixture  of  black  oxide  of  manganese  and  caustic  potash 
fused  together  in  a  crucible.  The  mass  is  ^een.  At  nrst  it 
forms  a  green  solution  in  water,  and  this  solution  passes  through 
the  suite  of  colours  constituting  the  coloured  nngs  into  red. 
Some  valuable  observations  on  this  compound,  first  pointed  out 
by  Scheele,  have  been  made  by  Chevreul  (Ann.  de  Chim.  et 
de  Phys.  iv.42);  and  by  MM.  Chevillot  and  Edwards  (ibid, 
p.  287).  Chevreul  showed  that  it  existed  in  two  states;  namely, 
the  green  and  the  red,  and  that  it  is  a  compound  of  pure  oxide* 
of  manganese  and  potash.  Chevillot  and  Edwards  ascertained- 
that  it  might  be  formed  by  means  of  any  pure  oxide  of  manga^ 
nese  and  potash;  that  during  its  formation,  oxygen  gas  ia 
a^DSorbed,  and  that  this  absorption  is  a  maximum  when  the 
quantity  of  the  oxide  of  manganese  is  equal  to  that  of  the  potash. 
The  green  colour  is  most  beautiful  when  the  quantity  of  potash 
considerably  exceeds  that  of  the  manganese.  These  gentlemen 
inform  us  that  they  succeeded  in  obtaining  the  red  cameleon 
nufiteral  in  crystals  by  evaporating  its  solution.  Their  method 
i;v;as  to  form  the  chameleon  by  heating  together  equal  weights  of 
pure,  potash  and  black  oxide  of  manganese.  The  solution  of . 
this  in  water  is  decanted  off  to  get  rid  of  the  precipitate  ;  it  is 
then  evaporated  rapidly  till  it  begins  to  deposit  crystals.  The 
liquid  is  then  kept  m  a  heat  below  that  of  boiUng  water.  Red 
needles  are  deposited,  varying  in  length  from  two  Unes  to  eight. 
These  crystals  are  permanent  in  the  air,  and  give  a  very  strong 
red  colour  to  water. 

These  observations  are  curious,  but  they  do  not  make  U8>' 
acquainted  with  the  real  nature  of  this  singular  compoimd. 

.7.  P/af mi/wi.-T-VauqueUn  has  succeeded  in  forming  sulphuret 
of  platinum,  and  has  ascertained  the  characters  of  this  com- 
pound. Happening  to  prepare  a  sulphuret  of  soda  in  a  platinum 
crucible,  he  observed,  on  dissolving  the  sulphuret  in  water,  a 
residuary  black  matter  in  needles.  When  this  matter  was  heated 
in  the  open  air,  it  gave  out  the  odour  of  sulphurous  acid,  and 
left  metallic  platinum  behind.  It  was,  therefore,  sulphuret  of 
platinum,  and  had  been  formed  by  the  action  of  the  sulphuret  of 
soda  on  the  crucible.    He  formed  the  same  sulphuret  by  heating  ^ 
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together  in  a*  platinum  crucible  a  mixture  of  aminonia-muriateof 
platinum^  sulphur  and  carbonate  of  soda^  in  the  proportion  of 
equal  weights  of  each  ;  by  heating  together  one  part  of  ammonia- 
muriate  of  platiniun  and  two  parts  of  sulphur  in  an  earthen 
crucible ;  and  by  heating  together  one  part  of  platinum  in  a 
very  fine  powder  and  two  parts  of  sulphur. 

Sulphuret  of  platinum  thus  prepared  has  the  form  of  black, 
brilliant  needles.  When  heated  in  the  open  air  it  loses  from 
15  to  Ifii-  per  cent,  of  sulphur.  We  may,  therefore,  consider  it 
as  a  compound  of 

Platinum . . ; .  84  .  , ,.  10-5 

Sulphur    ........  16 2-0 

100 

When  heated  in  close  vessels,  this  sulphuret  undergoes  no 
further  change  than  a  kind  of  fusion.  The  sihiple  acids  do  not 
attack  it. 

When  a  current  of  sulphureted  hydrogen  gas  is  passed  through- 
a  solution  of  platinum  in  an  acid  as  neutral  as  possible,  a  black 
powder  falls,  which,  when  made  thoroughly  dry,  still  retains  q^ 
portion  of  water,  which  it  gives  out  at  a  strong  heat,  alon^  with 
some  sulphurous  acid,  and  then  a  sulphuret  remains  similar  to 
that  formed  by  the  dry  way. 

When  the  solution  of  platinum  in  nitromuriatic  acid  is  exposed 
to  heat,  a  submuriate  of  platinum  is  obtained,  which  is  insoluble; 
in  water,  and  which  is  decomposed  by  potash  or  soda,  leaving  a 
black  oxide,  containing^  according  to  the  analysis  of  VauqueUn^ 
between  15  and  16  perxent.  of  oxygen.  Thus  it  nearly  agrees 
in  its  composition  with  the  sulphuret;  whereas  the  other, 
metals  combine  with  twice  as  much  sulphur  as  they  do  of 
oxygen. — (Ann.  de  Chim.  et  de  Phys.  v.  260.) 

These  experiments,  compared  with  those  of  Berzelius,  Edmund 
Davy,  and  Cooper,  demonstrate  the  imperfect  state  of  our 
knowledge  of  the  oxides  of  platinum. 

S.  Brass. — M.  Chaudet  had  occasion  to  analyze  three  speci- 
mens of  brass.  The  first  was  very  ductile,  and  much  esteemed 
for  those  articles  that  required  hammering ;  but  it  was  not  easily 
turned  on  the  lathe.  The  other  two  possessed  much  less  ducti- 
lity;  but  answered  very  well  for  those  articles  that  required  to 
be  turned  on  the  lathe.  The  result  of  his  analyses  was  atf 
follows! : 

First  spedmen*    Brass  made  at  Romilly. 

Copper 70- la 

Zinc... 29-90 

Tin.  • ,.. Tra^-         .  . 

fe2 
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Second  spedmen.    Common  brass  of  commerce. 

Copper 61*5d 

Snc 36-30 

Lead 2-86 

Tm 0-25 

100-oa 

Third  Bpecmen.    Stolbei^  brass. 

Copper 65*80 

Zinc 31-80 

Lead 2-15 

Tm 0-25 

100-00 
(Ann.  de  Chim.  et  de  Pbys.  v.  321.) 

I  bad  occasion  some  years  ago  to  make  the  same  observation. 
A  fiiend  of  mine  in  London,  ¥mo  excels  in  the  construction  of 
tiine-|»ecesy  showed  me  a  piece  of  brass  which  he  valued  very 
ki^ily.  He  gave  it  the  name  of  old  Dutch  brass^  and  informed 
me  tnat  he  was  in  the  habit  of  buying  it  up  whenever  he  could 
toA  it,  and  paying  for  it  much  higher  prices  than  were  demanded 
lor  modem  brass.  He  was  one  of  tnose  persons  who  have  a 
ranch  greater  veneration  for  former  ages  than  for  that  in  which 
they  happen  to  Uve ;  and  he  stated  tms  circumstance  as  a  deci- 
siye  proof  of  the  deterioration  of  the  arts  in  Europe.  This  in- 
formation piqued  my  curiosity,  and  induced  me  to  make  a 
comparative  analysis  of  these  two  varieties  of  brass.  The  old 
Dutch  brass  was  much  more  ductile  than  Bristol  brass,  with 
which  I  compared  it.  I  found  the  old  Dutch  Inrass  composed  in 
rmmd  numbers  of 

1  atom    zinc       =    4-125 

2  atoms  copper  =  16-000 

Bristol  brass  was  composed  of 

1  atom  zinc       =  4-125 
1  atom  copper  =»  8-000  , 

The  first  specimen,  analysed  by  Chaudet,  approached  some- 
what  to  the  old  Dutch  brass ;  though  it  contamed  much  less 
copper.  The  last  two  specimens  examined  were  obviously 
siinuar  to  Bristol  copper* 

9.  Alloy  of  Tin  and  Antimony. — M.  'Qhaudet  has  ascertained 
by  experiment  that  when  tin  is  alloyed  with  the  20th  part  of  its 
Weight  of  antimony,  muriatic  acid  is  capable  of  dissolving  the 
whme  of  the  tin  without  touching  the  antimony.  He  proposes, 
therefore,  as  an  easy  method  of  analyzing  an  alloy  of  tm  and 
wtimony,  to  fuse  the  alloy  with  a  (quantity  of  tin  such  as  vritt 
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reduce  tlie  proportion  of  antimony  to  one  twentieth  of  the  mix- 
ture. This  aUoy  is  then  to  be  laminated^  cut  into  slips^  and 
boiled  in  an  excess  of  muriatic  acid  in  a  matrass  for  two  hours 
and  a  half.  The  antimony  will  remain  undissolved^ ,  and  its 
weight  may  be  ascertained. — (Ann,  de  Chim.  et  de  Phys, 
iii.  376.), 

10.  Tin  and  Bismuth. — M.  Chaudet  has  hkewise  made  expe- 
riments on  the  separation  -of  tin  from  bismuth  by  means  of 
muriatic  acid.  When  an  alloy  is  formed  composed  of.  equal 
weights  of  tin  and  bismuth^  or  of  four  parts  tin  and  one  of 
bismuth,  it  is  quite  brittle.  The  muriatic  acid  dissolves  the  tin 
just  as  easily  as  if  no  bismuth  were  present,  and  about  one  per 
cent,  of  the  bismuth  is  at  the  same  time  dissolved*  An  alloy 
composed  of  25  parts  of  tin  and  one  of  bismuth  may  be  lami- 
nated;  and  muriatic  acid,  of  the  specific  gravity  1*190,  when 
boiled  upon  it  2^  hours,  dissolves  sul  the  tin  without  toucbiing 
the  bismuth.  Hence  the  two  metals,  when  united  in  this  pro* 
portion,  may  be  easily  separated  by  means  of  muriatic  acid.— 
(Ibid.  V.  142.) 

11.  Tin  and  Lead, — Fischer  ascertained,  as  had  been  pre- 
viously done  by  Vauquelin  and  Proust,  that  when  an  alloy  of  tin 
and  lead  i%  digested  m  acetic  or  muriatic  acid,  none  of  the  lead 
is  dissolved  ;  but  only  a  portion  of  the  tin.  But  when  this  alloy 
is  digested  in  nitric  acid,  a  portion  of  both  metals  is  dissolved^ 
though  the  acid  is  found  always  to  contain  a  ^eater  proportion 
of  the  lead. — (Schweigger's  Journal,  xx.  61 .) 

12.  Action  of  Aqua  Ke^ia  on  Antimony. — Butter  of  antimony 
was.  formerly  made  by  distilUng  a  mixture  of  antimony ,  and 
corrosive  sublimate  ;  but  of  late  years  the  direct  action  of  a^u^ 
regia  upon  this  metal  has  been  substituted.  After  the  3(dutioi;i 
is  at  an  end^  the  liquid  is  evaporated  to  dryness  in  a^  retort..  The 
receiver  is  tlien  removed,  and  the  dry  mass  being  made  to  pjEU^s 
into  a  new  receiver,  constitutes  very  beautiful  butter  of  antimoQy* 
This  process  is  much  cheaper  than  the  old  one^  but  it  is  Uabla 
to  some  uncertainty,  which  M.  Robiquet  informs  us  may  be 
obviated  by  attending  to  the  following  observations :  The  propor*- 
tion  of  nitric  acid  ought  to  be  to  that  of  muriatic  acid  as  one  to 
four :  when  the  solution  takes  place  slowly,  the  chlorine  is  not 
dissipated  as  it  is  evolved.  Hence  there  remains  an  excess  of 
it,  a  superchloride  is  formed  which  is  not  decomposed  by  the 
evaporation ;  the  consequence  is  that  butter  of  antimony  is  not 
obtained.  The  inconvenience  is  easily  obviated  by  putting  th6 
Cquid  into  a  flask,  and  agitating  it  with  powdered  antimony 
added  in  small  quantities  at  a  time,  to  prevent  the  evolution  of 
too  violent  a  heat.  By  this  addition  the  superchloride  is  decom* 
posed,  and  the  whole  changed  into  a  simple  chloride,  which 
sublimes  readily  and  constitutes  chloride  of  antimony.  Whaw 
the  solution  of  the  antimony  takes  place  witYv  ^ea\.  TOgvdiX.^ ,  ^^ 
chlorine  is  dissipated.    There  remains  in  coTisecjv3LCu.e»e  «S2l  «^c«»Si 
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of  nitric  acid  in  the  liquid.  As  the  evaporation  goes  on  oxide 
of  antimony  precipitates,  and  no  butter  is  obtained.  This  incon- 
venience is  ODviated  by  adding  a  quantity  of  muriatic  acid,  and 
then  continuing  th<5  evaporation.  Tne  nitric  acid  is  decomposed, 
chlorine  is  formed,  and  when  the  li(juid  is  evaporated  to  dryness 
butter  of  antimony  is  readily  obtained. — (Ann.  de  Chim.  et  de 
Phys.  iv.  166.) 


VII.   ACIDS. 


1.  Sorbic  Acid, — Mr.  Donovan's  discovery  of  this  acid  has 
been  confirmed  by  the  subsequent  experiments  of  Braconnot  and 
Vauquelin,  of  which  an  analysis  will  be  given  in  a  subsequent 
number, 

2.  New  Method  of  procuring  Chloric  Acid. — Mr.  James  Lowe 
Wheeler  informs  us  that  chlorate  of  potash  may  be  decomposed, 
and  chloric  acid  obtained  in  a  state  of  purity  by  the  following 
process  :  Mix  a  solution  of  chlorate  of  potash  with  an  excess  of 
nuosilicic  acid  prepared  by  causing  water  to  absorb  the  fluo-r 
silicic  acid  gas  till  a  pretty  concentrated  solution  of  it  is 
obtained..  Both  liquids  should  be  warm.  Fluosilicate  of  potash 
is  precipitated  abundantly  in  a  gelatinous  state.  Filter  and 
saturate  the  liquid  by  means  of  carbonate  of  barytes.  The 
chlorate  of  barytes  may  now  be  obtained  in  crystals.  These 
crystals  are  to  be  dissolved  in  water,  and  the  barytes  precipitated 
by  the  cautious  addition  of  sulphuric  acid,  according  to  the 
method  employed  by  Gay-Lussac  for  obtaining  chloric  acid. — 
(Royal  Institution  Journal,  iv.  287.) 

3.  Union  of  Hydriodic  Acid  with  the  two  Phosphureted  Hy- 
drogens.— M.  Houton  Labillardiere  has  observed,  that  hydriodic 
acid  gas  is  capable  of  uniting  with  its  own  volume  of  protophos- 
phureted  hydrogen  gas.  The  two  gases  condense  each  other, 
and  form  cubic  crystals  of  a  white  colour,  which  are  volatilized 
by  a  gentle  heat,  This  compound  is  decomposed  by  exposure  to 
the  air,  by  water,  by  alcohol,  and  by  most  of  the  salifiable  bases, 
flieprotophosphureted  hydrogen  beijng evolved. 

Common  pnosphureted  hydrogen  (viz.  the  gas  composed  of  an 
atom  of  hydrogen  and  an  atom  ofphosphorus)  likewise  combines 
with  hydriodic  acid  gas.  One  volume  of  this  gas  unites  with 
two  volumes  of  the  acid  gas.  When  this  combination  is  decom- 
posed, protophosphureted  hydrogen  gas  is  evolved,  and  phos- 
phorus precipitated. — (Ann.  de  Chim.  et  de  Phys.  vi.  304.) 

4.  ^ew  Acid  formed  by  the  slow  Combustion  of  Ether. — Sir 
H.  Davy  observed  that  when  a  hot  platinum  wire  is  plunged  into 
ft  vessel  filled  with  a  imxture  of  common  air  and  the  vapour  of 
ether,  the  wire  becomes  red  hot,  and  continues  luminous  till  the 
whole  of  the  ether  is  consumed.  During  this  slow  combustion 
of  ether,  a  pecuUar  acid  is  formed,  which  is  recognized  by  a 
particular  oaour  which  it  exhales.  Mr.  Faraday  made  some 
ej^pehmenta  upon  this  acid ;  but  as  he  was  unable  to  obtain  it 
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in  a  state  of  purity,  and  as  he  could  form  it  only  in  small  qu'afttityj 
he  did  not  succeed  in  determining  its  nature. 

Its  taste  is  slightly  acid,  and  its  odour  very  irritating.  It 
reddens  htmus,  as  does  likewise  its  vapour.  It  forms  neutral 
salts  with  potash  and  soda.  Ammonia  forms  with  it  a  volatile 
salt  of  a  peculiar  fetid  odour.  When  the  combination  of  this 
acid  and  potash  is  heated,  the  acid  is  speedily  dissipated,  and 
the  potash  is  left  behind.  The  compound  of  the  new  acid  and 
potash  precipitates  the  salts  of  silver  and  merc.ury,  but  not  those 
of  the  other  metals.  This  acid  decomposes  the  carbonates  of 
potash,  soda,  ammonia,  and  magnesia ;  but  not  that  of  lime 
even  when  recently  prepared.  When  the  salt  which  it  forms 
with  potash  is  heated  in  a  retort,  carbonic  acid  gas,  carbonic  6xide, 
and  carbureted  hydrogen  gas,  are  driven  off,  while  much  charcoal 
remains  behind  in  the  retort.  It  would  appear  from  this  tl^at 
oxygen,  carbon,  and  hydrogen,  constitute  its  elements. — (Journal 
of  the  Royal  Institution,  iii.  77.)' 

6.  Hydrocyanic  Acid. — From  the  experiments  of  M.  Magendie 
it  wouldf  appear,  that  pure  hydrocyanic  acid,  prepared  according 
to  Gay-Lussac's  method,  is  the  most  violent  of  all  poisons. 
When  a  rod  dipped  into  it  is  brought  in  contact  with  the  tongue 
of  an  animal,  death  ensues  before  the  rod  can  be  withdrawn. 
M.  Magendie  has  tried  the  diluted  acid  prepared  according  to 
Scheele's  method,  in  cases  of  consumption.  In  several  instances 
when  this  disease  was  apparently  begmnirig,  the  administration 
of  this  remedy  in  small  doses  removed  the  cough  and  restored 
the  patient  to  perfect  health.  It  seems,  therefore,  to  be  a  remedy 
highly  worthy  of  further  trial. — (Ann.  de  Chim.  et  de  Phys. 
vi.  347.) 

6.  Action  of  Oxalic  Acid  on  Alcohol, — M.  LCD.  Bauhof,  of 
Aarau,  has  published  a  curious  set  of  experiments  on  the  action 
of  alcohol  on  oxalic  acid.  He  dissolved  one  part  of  crystalUzed 
oxalic  acid  in  eight  parts  of  absolute  alcohol,  put  the  mixture 
into  a  retort,  and  distilled  off  the  alcohol.  This  process  was 
repeated  five  or  six  times,  till  at  last  the  whole  oxalic  acid  dis- 
appeared, and  was  converted  into  an  oily  looking  substance, 
obviously  a  compound  of  oxalic  acid  and  alcohol.  This  sub- 
stance possesses  the  following  properties. 

Its  colour  is  brownish  yellow.  Its  smell  resembles  that  of  the 
sweet  oil  of  wine.  Its  taste  is  nauseous,  bitterish,  and  has  in  it 
something  metallic.  It  is  heavier  than  water,  and  falls  in  it  Uke 
oil  drops  ;  but  is  partially  dissolved  in  that  liquid  by  agitation. 
When  first  prepared,  it  gives  a  red  colour  to  vegetable  blues ; 
but  it  may  be  deprived  of  the  uncombined  acid  which  it  contains 
by  agitation  with  carbonate  of  lime.  It  dissolves  readily  in 
alcohol ;  and  when  the  alcohol  is  distilled  off,  it  carries  dong 
with  it  some  of  the  oily  matter  and  a  portion  of  acid,  which  may 
be  detected  by  carbonate  of  lime.  When  mixed  m\)cv  ^'^X.ex  ^ccA 
distilled  in  a  retort,  it  is  decomposed  :  an  aciAwVoM^'w^Vex  o^orai^^ 
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OTcr,  ind  there  Temains  behind  a  very  acid  liquid;^  which  on 
coolmg  de{>odts  cxystak  of  ozahc  acid.  When  caustic  ammonia 
is  mixed  with  this  oilj*  matter,  or  with  a  sohition  of  this  oil  in 
alcohfd,  a  white  precipitate  immediately  falls.  This  precipitate 
a|^>ears  to  be  a  compound  of  the  oily  matter  with  ammonia.  It 
IS  destitute  both  of  taste  and  smeU,  and  is  neither  soluble  in 
cold  nor  hot  water.  When  heated,  it  is  volatilized  in  a  white 
soM^e  without  undergoing  decomposition.  Neither  nitric  nor 
cold  muriatic  acid  dissolves  it ;  but  boiling  muriatic  acid  readily 
dissi^es  it.  Concentrated  sulphuric  acid  readily  dissolves  it 
when  assisted  by  heat.  The  solution  is  transparent  and  colour- 
less, and  no  precimtate  appears  when  the  acid  is  saturated  by  an 
alkah.  \^lien  boiled  with  potash  or  soda,  it  is  not  decomposed, 
nor  is  any  ammonia  disengaged.  When  it  is  mixed  with  liquid 
potash,  smd  distiUed  in  a  retort,  the  liquid  that  comes  over  con- 
tains ammcMua  and  alcohol ;  and  when  the  portion  remaining  in 
the  retort  is  saturated  with  muriatic  acid,  and  mixed  with  munate 
of  Hme«  a  copious  precipitate  of  oxalate  of  lime  falls. — (Schweig- 
ger's  Journal,  xix.308.) 

Vlll.   ALKALIES    AND    EABTHS. 

1.  Alkalime  Snlpkurtts. — Vauquelin  has  suggested  that  what 
k  eaDed  sulphuret  of  potash  is  probably  sulphuret  of  potassium ; 
for  he  founa  that  when  sulphur  and  potash  are  combined  toge- 
ther in  dose  vessels  by  means  of  a  red  heat  that  the  sulphuret 
loimed  contains  a  quantity  of  sulfuric  acid  which  contains 
exactly  the  portion  of  oxygen  that  existed  previously  in  the 
potash.  Gay-Lussac  has  put  this  intricate  subject  in  a  veiy 
clear  light*  He  finds  that  when  equal  weights  of  sulphur 
and  potash  are  mixed  together,  and  made  to  unite  l^  ex- 
posure to  a  low  heat,  a  sulj^uret  is  formed  which  contains 
no  sttlpjiuric  acid  whatever.  For  when  it  is  dissolved  in  water, 
only  sui^uious  and  hyposulphurous  acids  can  be  detected  in  it; 
but  when  su^ur  and  potash  are  exposed  to  a  red  heat,  abundance 
of  sulphuric  acid  is  formed.  It  would  appear  then  at  a  low  heat, 
that  sulfur  and  potash  combine  togethei,  and  form  sulphuret  of 
potash ;  but  that  at  a  red  heat  the  potash  is  decom^Msed,  and 
me  mixture  is  converted  into  sulphuret  of  potassium  and  sul- 
phuret of  potash.— v.-^nn.  de  Chim.  et  de  Phys.vi.321.) 

2-  Frigwtratkm  of  Alttmimi. — Gay-Lussac  has  suggested  an 
easy  meuiod  of  obtaining  pure  alumina.  In  France  it  is 
very  easy  to  meet  with  alum  formed  by  means  of  anunonia 
uu^kead  o^  potash.  AVhen  this  variety  of  alum  is  exposed  to  a 
strong  heat,  it  loses  its  acid,  its  ammonia^  and  its  water^  and 
BotfUng  remains  but  the  alumina  in  a  state  of  purity.  UnfcMr- 
tumidly  this  method  ot^  procuring  alumina  cannot  be  had  recourse 
to  m  Coreat  Britain^  as  all  our  alum  is  made  by  means  of  potash; 
aad^  certainly,  anuuoma  alone  is  never  euj^oyVd  iu  its  formation ; 
Ibr  IMrrnri  could  not  be  pcociued.  even  by  means  of  urbe,.  at  su 
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low  a  rate  in  this  country  as  the  muriate  of  potash  can.  If  a 
cheap  mode  of  preparing  alumina  could  be  faUen  upon,  that 
earth  might  be  substituted  with  advantage  in  some  of  our  manu* 
factures  for  alum. 

3.  Solution  of  Silver  and  Ammonia, — Mr.  Faraday  has  made 
some  experiments  upon  the  oxide  of  silver,  obtained  by  dissolving 
the  common  oxide  of  that  metal  in  ammonia,  and  exposing  the 
solution  to  the  open  air.  A  briUiant  pellicle  forms  on  the  surface, 
which  he  conceives  to  be  a'  peculiar  oxide  containing  about 
i-  the  quantity  of  oxygen  that  exists  in  the  common  oxide  of 
silver.  His  mode  of  operating  was  to  put  the  dry  oxide  into  a 
tube  and  decompose  it  by  heat.  The  weight  of  silver  and  the 
bulk  of  oxygen  gas  evolved  gave  the  constituents  of  the  oxide* 
Experiments  made  in  this  way  are  liable  to  some  uncertainty 
from  the  carbonic  acid  with  which  the  oxide  of  silver  is  liable  to 
combine,  and  from  the  variable  proportions  of  common  air  with 
which  the  gaseous  product  is  mixed.  There  is  a  method  by 
which  this  kkst  source  of  error  may  be  guarded  against,  whica 
I  have  long  been  in  the  habit  of  employing  in  deUcate  experi- 
ments. I  put  the  substance  from  which  the  gas  is  to  be 
extracted,  into  a  very  small  tubulated  retort,  the  extremity  of  the 

beak  of  which  is  bent  in  this  shape  \iS'    '^®  beak  is 

put  into  the  sipall  cup  of  a  mercurial  air  holder,  which  I  have 
employed  for  many  years.  It  was  made  originally  according  to 
the  model  of  Mr.  Clayfield's  mercurial  garometer;  but  Newman's 
improved  mercurial  trough  will  answer  rather  better.  After  all 
the  gas  which  can  be  driven  off  by  heat  has  been  extricated,  I 
ut  out  the  lamp,  and  allow  the  apparatus  to  remain  unmoved 
or  some  hours,  till  the  whole  of  the  gas  resumes  the  temper- 
ature of  the  apartment.  The  same  bulk  of  gas  that  originally 
filled  the  retort  will  return  into  it,  on  account  of  the  unimpeded 
communication  between  the  jar  containing  the  air  and  the  retort; 
for  I  take  care  to  prevent  any  mercury  from  lodging  in  the  bend 
of  the  beak.  Thus  we  obtain  the  exact  volume  of  gas  that  is 
actually  evolved,  unmixed  with  any  portion  of  volume  derived 
£rom  the  air  in  the  retort.  If  the  gas  requires  to  be  analyzed,  I 
previously  ascertain  the  quantity  of  air  which  the  retort  contains, 
and  make  allowance  for  this  proportion  of  common  air  in  my 
analysis ;  for  it  is  obvious  that  the  gas  both  in  the  retort  and  jar 
will  DC  of  exactly  the  same  quality. 

Mr.  Faraday  rather  overrates  the  weight  of  oxygen  gas. 
According  to  him,  100  cubic  inches  of  it  weigh  34-072  gr.; 
whereas  me  true  weight  does  hot  exceed  33'888  gr. 

From  Mr.  Faraday's  experiments  it  follows,  that  the  oxide  of 
silver  with  which  we  were  previously  acquainted,  is  composed 
of  100  silver  +  7-382  oxygen,  and  ms  new  oxide  of  100  silvef 
+  4-764  oxygen. 

If  we  were  to  take  the  mean  of  these  two  &e\a  ot  c»p«t«si«^^ 
on  the  supposition  that  the  oxygen  in  ttve  pxotoxAeV^  two^QsisAi 
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of  that  ill  the  peroxide,  we  should  have  the  composition  of  the 
two  oxides  as  foUowi^ : 

Silver. 

Protoxide  100  +  4-8584  oxygen 
Peroxide   100  +  7-2876 

7f  ow  this  last  number  I  consider  as  a  very  near  approximation 
indeed  to  the  real  quantity  of  oxygen  in  the  peroxide  of  silver. 

The  objection  to  the  admission  of  this  new  oxide  of  silver  is  the 
equivalent  number  for  peroxide  of  silver,  which  we  know  from 
the  nitrate  of  silver  must  be  very  nearly  14-76 ;  while  the 
sulphuret  of  silver  and  horn  silver  show  us  unequivocally  that 
the  weight  of  an  atom  of  silver  must  be  nearly  13'76.  Were  we 
to  admit  this  new  oxide,  it  would  raise  the  weight  of  an  atom  of 
silver  to  41-25,  and  that  of  peroxide  of  silver  to  44-25,  which  is 
three  times  the  present,  and  quite  inconsistent  with  the  compo- 
sition of  nitrate  of  silver.  I  am  disposed,  therefore,  to  beUeve, 
that  this  new  oxide  of  Mr.  Faraday  is  merely  a  mixture  of  oxide 
of  silver  and  of  metallic  silver.  Probably  acetic  acid,  if  the  new 
oxide  were  digested  in  it,  would  dissolve  the  oxide,  and  leave  the 
metallic  portion  behind. — (Journal  of  the  Royal  Institution, 
iv.268.)  • 

4.  Fulminating  Silver, — Mr.  Faraday  finds  that  fulminating 
silver  may  be  obtained  from  any  oxide  of  silver,  even  though  it 
contain  carbonic  acid,  by  pouring  oyer  it*  a  mixture  of  caustic 
potash  and  ammonia.  The  potash  absorbs  the  carbonic  acid, 
while  the  ammonia  unites  to  the  silver  or  its  oxide.  During  the 
action  of  ammonia  on  silver,  there  is  the  evolution  of  a  quantity 
of  azote. — (Ibid.) 

•  5.  Combination  of  the  Chlorides  with  Ammonia, — Mr.  Fai'aday 
has  published  a  useful  set  of  observations  on  the  action  of 
various  chlorides  on  ammoniacal  gas. 

(1.)  Well  ftised  chloride  of  calcium  put  into  ammoniacal  gas 
rapidly  absorbs  it  and  falls  into  a  white  powder.  When  this 
powder  is  heated,  it  gives  out  ammonia  rapidly.  When  put 
into  chlorine,  it  bums  spontaneously,  with  a  pale  yellow  flame. 
-  (2.)  Fused  chlorides  of  barium  and  strontium  absorb  the  gas 
very  slowly,  and  undergo  little  change  in  their  appearance. 

(3.)  Thirty  grains  of  fused  chloride  of  silver  absorbed  40  cubical 
ifcehes  of  ammoniacal  gas.     The  chloride    fell  into   a   white 

Eowder,  which  blackened  on  exposure  to  the  light.  When 
eated,  the  whole  gas  was  given  out  again  unaltered.  When 
placed  in  chlorine,  it  inflamed  spontaneously,  and  the  ammonia 
was  decomposed.  If  the  chloride  be  not  fused,  it  gives  the 
same  compounds  in  a  much  shorter  time.  A  strong  Solution  of 
chloride  of  silver  in  ammonia  was  left  for  some  weeks  in  a  phial 
covered  only  by  paper.  Some  fiat  rhomboidal,  transparent,  and 
colourless  crystals,  were  deposited,  which  appeared  to  be  com- 
posed of  horn  silver  and  anmionia  united.  This  compound  was 
easiiy  decomposed. 
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(4.)  ConpsiTe  sublimate  does  not  seem  to  absorb  ammoniacal 
gas.  Calomel  absorbs  it  more  rapidly.  Chloride  of  lead  and 
chloride  of  bismuth  exert  butUttle  action. 

(5.)  Chloride  of  copper  absorbs  ammoniacal  gas  copiously^ 
and  faUs  into  a  blue  powder. 

(6.)  Protochloride  of  iron  absorbs  a  great  quantity  of  ammo- 
niacal gas,  and  is  converted  into  a  very  light,  adhesive,  white 
powder.  When  exposed  to  the  air,  it  immediately  changes 
colour,  becoming  yellow,  brown,  then  green,  and  ultimately 
black.  This  is  owing  to  the  absorption  of  acjueous  vapour;  i£ 
the  presence  of  which  it  constitutes  a  very  delicate  test. — (Ro^ 
Institution  Journal,  v.  74.) 

6.  Soaps. — M.  Chevruel  has  shown  that  all  oils  are  divisible 
into  two  portions ;  one  portion,  usually  solid,  he  calls  stearine : 
the  other,  usually  liquid,  he  calls  elaine.  Both  of  these  oily 
bodies  unite  with  alkaUes  in  definite  proportions,  and  are  con- 
verted by  the  union  into  substances  having  acid  quaUties,  which 
he  has  distinguished  by  the  nam^s  of  ntargaric  acid  and  oleic 
acid.  The  equivalent  number  of  margaric  acid  is  33,  while  that 
of  oleic  acid  is  36. 

Some  valuable  experiments  on  soap-making  have  been  pub- 
lished, by  M.  Colin,  in  the  Annales  de  Chimie  et  Physique, 
iii.  1.  They  are  not  of  such  a  nature  as  to  admit  of  abridgment; 
but  they  are  well  entitled  to  the  attention  of  the  practical  soap- 
maker,  who  might,  perhaps,  acquire  ideas  from  their  perusal 
that  would  enable  him  to  amehorate  some  of  his  processes. 

7.  Since  the  original  paper  on  Morphiay  by  Sertiimer,  of 
which  an  abstract  was  pubUshed  in  tne  Annals  of  Philosophy 
more  than  a  year  ago,  several  papers  on  the  same  subject  have 
appeared,  an  account  of  which  will  be  given  hereafter. 


IX.    SALTS. 


1  •  Property  of  certain  Salts  to  give  their  crystalline  Form  to  a 
much  larger  Proportion  of  other  Salts, — M.  Beudant  has  made 
an  important  set  of  experiments  on  this  subject,  which  is  inte- 
resting chiefly  by  showing  us  that  the  real  mineral  species  which 
give  the  form  may  be  fixed  with  a  very  great  proportion  of  other 
substances,  without  any  alteration  in  the  crystalline  form  being^ 
induced.  M.  Beudant  found  that  when  two  different  salts  were 
mixed  together  in  certain  proportions,  and  the  solutions  were 
crystallized,  the  crystals  obtained  never  contained  the  two  ssdts 
in  the  same  proportions  that  had  been  originally  mixed,  but  in 
some  other  proportion.  He  found  that  crystals  might  be  obtained 
composed  of  85  parts  of  sulphate  of  zinc  and  15  parts  of  sulphate 
of  iron,  of  91  parts  of  sulphate  of  copper  and  9  parts  of  sulphate 
of  iron;  and  of  72*75  parts  of  sulphate  of  copper,  24*25  parts  of 
sulphate  of  zinc  and  3  parts  of  sulphate  of  iron  ;  and  yet  all  of 
these  crystals  have  the  form  of  the  crystal  which  distinguishes 
sulphate  of  iron. — (Ann.  de  Chim.  et  de  Phys.  iii.  281-^  aad 
AmnaU  of  Philosophy ^  ix.  262.) 
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Dr.  Wollaston  is  of  opinion  that  the  crystals  obtained  by 
,  M.  Beudant  in  the  preceding  experiments  are  not  mere  mixtures^ 
but  chemical  compounds.  This  he  concludes  from  the  trans- 
parency of  the  crystals,  a  quality  which  they  could  not  possess 
if  they  were  mere  mixtures  ;  because  their  constituents  differ  so 
much  in  their  refractive  power.  He  found  also  that  crystals 
could  be  obtained  composed  of  about  four  parts  of  sulphate  of 
xinc  and  one  part  of  sulphate  of  copper,  which  possessed,  as  far 
us  could  be  judged,  the  exact  crystalline  form  of  sulphate  of  iron, 
»•  Sulphate  of  iron,  according  to  Dr.  Wollaston,  crystallizes  in 
rhombic  prisms  with  angles  of  80^°  and  82°,  or  more. 

Sulphate  of  nickel  crystallizes  in  octohedrons,  or  in  four-sided 
prisms  terminated  by  four-sided  pyramids.  Sulphate  of  nickel- 
and-potash  crystallizes  in  rhombic  prisms. — (Annals  of  Phi lo- 
sophyy  xi.  283.) 

I  think  it  right  to  mention  here  that  the  experiments  of 
M.  Beudant  are  not  quite  so  original  as  he  supposes  theni  to  be. 
In  the  eighth  volume  of  the  second  series  of  Gehlen's  Journal, 
published  in  1809,  there  is  a  very  long  paper  by  Professor  Bem- 
nardi,  entitled  "  Gedanken  uber  Krystallogenie  und  Anardnung 
der  Mineralien,  nebst  eina^en  beilagen  uber  olie  Krystallisation 
verschiedener  Substanzen"  In  this  paper  (page  386)  will  be  found 
a  number  of  experiments  by  Professor  Bernhardi  on  the  crystal- 
lization of  various  mixtures  of  green,  blue,  and  white  vitriol,  and 
the  analyses  of  the  resulting  salts  by  Bucholz.  Approximations 
were  obtained  to  the  results  of  Beudant,  and  we  find  several 
curious  experiments  peculiar  to  Bernhardi  entitled  to  attention. 

2.  Property  which  Tartar  has  of  dissolving  many  Oxides. — It 
has  been  long  known  to  chemists  that  the  cream  of  tartar  is  an 
excellent  solvent  of  metallic  oxides.  On  that  account  Gay- 
Lussac  recommends  it  to  our  attention  as  a  very  usefril  sub- 
stance in  chemical  analyses.    ' 

'  When  we  consider  the  great  solvent  property  of  cream  of 
tartar,  and  that  it  is  even  capable  of  dissolving  various  oxides, 
which  are  insoluble  in  tartaric  acid,  as  the  protoxide  of  antimony, 
it  is  not  easy  to  form  an  accurate  idea  of  the  way  in  which  it 
acts.  Gay-Lussac  seems  inclined  to  the  opinion  that  in  most  of 
these  combinations  it  acts  the  part  of  a  simple  acid.  According 
to  this  view,  tartar  emetic  would  be  a  compound  of  the  acid 
cream  of  tartar  and  of  protoxide  of  antimony.  Tliis  obscure 
subject  is  deserving  of  further  investigation.— (Ann.  de  Chim. 
etdePhys.  iii.  281.) 

3.  Salts  of  Platinum. — Hitherto  very  little  real  progress  has 
been  made  in  ihe  Jknowledge  of  the  salts  of  platinum.  It  has 
been  scarcely  possible  to  obtain  the  oxides  of  this  metal  in  a 
state  of  purity  and  capable  of  uniting  with  acids  ;  and  when  the 
muriate  of  platinum  is  mixed  with  solutions  of  other  neutral 
salts,  nothing-is  obtained  but  triple  salt9,  which  vary  so  much 

in  their  appearance  and  properties  that  it  is  difficult  to  form 
correct  ideas  of  their  composition.    Vau<][aeV«i  W's^  igi\i\X\^Rfc^ 
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some  experiments  on  the  salts  of  platinum;  and  every  thing, 
coming  from  a  chemist  of  such  experience  is  entitled  to  attention. 
When  common  muriate  of  platinum  is  exposed  to  a  heat  suffi«> 
cient  to  drive  off  a  portion  of  its  acid^  chlorine  is  disengaged,, 
and  the  salt  acquires  a  fawn-brown  colour^  and  loses  its  taste  and 
its  solubility  ;  and  when  100  parts  of  it  are  exposed  to  a  strong 
heat^  they  leave  72*5  parts  of  metaUic  platinum.  Two  opinions 
may  be  entertained  respecting  the  nature  of  this  brown  residue. 
1.  It  may  be  a  chloride  of  platinum^  ou  which  supposition  it 
ivould  be  a  compound  of 

Chlorine 27-5   4-5 

Platinum 72-5  11-863 


100-0 


2.  It  may  be  a  compound  of  muriatic  acid  and  oxide  of  phttt- 
tumi.  This  is  the  opinion  entertained  by  Vauquelin.  If  we 
suppose  the  oxygen  in  the  oxidej  as  seems  to  follow  from  Vau- 
quelin's  experiments^  to  be  a  compound  of 

Platinum   84 

Oxygen 16 

100 

then  the  oxide  of  platinum  in  this  salt  must  amount  to  86-3^  and 
of  course  it  must  be  a  compound  of 

Muriaticacid 13-7   4-625   9-26Q 

Oxide  of  platinum.  . .  86-3   29-134   14-667    , 

100-0 

This  last  supposition  would  make  the  weight  of  an  atom  of 
platinum  12*567  if  we  consider  the  oxide  to  contain  two  atoms 
of  oxygen.    For  my  own  part  I  think  it  most  probable  that  the 
fawn-coloured  powder  obtained  from  the  muriate  is   rather  a, 
chloride  than  a  submuriate. 

When  a  solution  of  muriate  of  platinum,  as  neutral  as  possible, 
is  mixed  with  the  requisite  proportion  of  common  salt,  a  triple 
salt  is  formed  which  crystallizes  with  faciUty  in  fine  crystals  of  a 
beautiful  orange  red.  If  instead  of  common  salt,  caustic  soda 
be  added  in  such  a  proportion  as  not  to  be  in  excess,  the  liquid 
becomes  of  a  dark  brown  colour,  and  nothing  precipitates.  If 
this  liquid  be  allowed  to  evaporate  spontaneously,  yellowish 
brown  crystals  are  obtained,  forming  plates  like  mica,  among 
which  some  may  be  perceived  of  a  pearl-grey  colour,  and  very 
brilliant.  These  crystals  are  perfectly  neutral.  They  are  very 
soluble  in  water,  do  not  deliquesce,  and  the  solution  has  a  deep 
brown  colour*  Sal-ammoniac  occasions  in  it  a  precipitate  of  a 
greenish  yellow  colour,  and  the  mother  water  ^te%^tN^^\V.^\i\<:«wcL  •. 
colour;  but  when  sal-amnioniac.is  dro]^ped*m\^>i(ie^^V)  xo^^ 
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directly  by  the  mixture  of  muriate  of  platinum  and  common  salt^ 
a  fine  lemon-yellow  precimtate  falls,  and  the  mother  water 
remains  nearly  colourless.  JBut  these  two  salts,  though  so  diflfer- 
ent  in  their  appearance,  are  composed  of  nearly  the  same  pro- 
portions of  .constituents.  The  first  contains  most  water  and 
acid,  while  the  one  formed  by  the  addition  of  soda  seems  to 
contain  the  most  metal. 

When  sulphuric  acid  is  mixed  with  muriate  of  platinum,  if  the 
mixture  be  long  enough  boiled,  aiiB  a  sufficient  quantity  of  sul- 
phuric acid  be  employed,  the  whole  of  the  muriatic  acid  is  driven 
off,  and  a  sulphate  of  platinum  formed.  This  sulphate,  when 
concentrated,  appears  black ;  but  it  becomes  green  when 
diluted  with  water.  It  is  deliquescent,  and  does  not  seem 
capable  of  crystaUizing.  When  mixed  with  sulphate  of  potash 
and  evaporated,  a  green  flocky  precipitate  falls,  and  the  liquid 
becomes  almost  colourless.  This  precipitate  is  a  triple  com- 
pound of  sidphate  of  platinum  and  sulphate  of  potash. — (Ann.  de 
Chim.  et  de  Phys.  v.  264,  392.) 

4.  Composition  of  certain  Carbonates. — Professor  Berzehus  in- 
forms us  that  he  has  been  occupied  of  late  in  making  experiments 
on  the  combination  of  carbonic  acid  with  certain  bases.  He 
finds  that  there  exists  a  kind  of  double  salt,  composed  of  the 
carbonate  and  hydrate  of  the  same  base,  in  which  the  carbonate 
is  destitute  of  water  of  crystallization.  The  blue  carbonate  of 
copper  is  a  compound  of  two  atoms  of  carbonate  of  copper  with 
one  atom  of  hydrate.  Magnesia  alba  is  a  compound  of  three 
atoms  of  carbonate  of  magnesia  with  one  atom  of  hydrate  of 
magnesia.  The  subcarbonate  of  zinc,  both  the  artificial  and  the 
native,  is  a  compound  of  three  atoms  of  subcarbonate  of  zinc 
and  one  atom  of  hydrate  of  zinc. — (Ann.  de  Chim.  et  de  Phys* 
vii.  206.) 

The  analyses  of  the  blue  and  green  carbonates  of  copper,  by 
Mr.  Richard  Phillips,  do  not  well  agree  with  these  statement  of 
of  Berzelius.  According  to  Mr.  PhiUips,  the  green  carbonate  of 
copper  is  a  compound  of 

Peroxide  of  copper 72*2  or  1  atom  nearly 

Carbonic  acid 18*6         1  atom 

Water 9-3        1  atom 

100-0 

He  foimd  the  blue  carbonate  to  be  a  compound  of 

Peroxide  of  copper  ..•.•.,.,.  69*08  or  3  atoms 

Carbonic  acid 25*46        4  atoms 

Water 6*46       2  atoms 

lOO-OO 

Ifare  the  carbonic  acid  is  obviously  too  ^eat  to  admit  of  the 
«ttion  that  any  portion  of  the  oxide  is  not  united  with  it. 
gnd  Institution  Journal^  iv.  273.) 
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5.  Union  of  Peroxide  of  Uranium  and  Carbonate  of  Potash, 
— M.  Chevreul  has  observed  that  the  peroxide  of  uranium  unites 
with  carbonate  of  potash^  and  forms  with  it  a  crystallizable  salt. 
— (Jour,  de  Phys.  Ixxxiv.  472.) 

6.  Subsulphate  of  Alumina, — Stromeyer  has  analyzed  the 
aluminite  found  some  years  ago  at  Newhaven  in  Sussex,  and 
made  at  the  same  time  comparative  analyses  of  the  aluminite  of 
Halle^  and  of  Marl  near  HaUe.  The  result  of  his  analyses  is  as 
follows:  ,    . 

Newhaven.  Halle.  Marl. 

^       Alumina.  ......  29*868 30-263  •  ....  30-807      , 

Sulphuric  acid , .  23-370 23-365 23-564     '' 

Water 46-762 46-372  .....  45-639 

100-000         '    100-000  100-000 

It  is  obvious  that  all  these  are  identical  in  their  composition^ 
and  that  lliey  are  compounds  of 

1  atom  alumina 
3  atoms  sulphuric  acid 
13  atoms  water 

X.    MINERAL    WATERS. 

1.  Mineral  Spring  ofCaldas  de  Rainha. — ^This  is  a  hot  spring, 
about  40  miles  north  of  Lisbon,  which  has  been  long  pelebratjed 
for  its  medicinal  properties.  The  water  contains  sulphureted 
hydrogen,  to  which  it  probably  owes  most  of  its  virtues.  By 
Mr.  Rennie's  account,  the  country  is  red  sand  lying  over  coal. 
It  is  probably,  therefore,  similar  to  Warwickshire,  and  that 
large  toact  in  the  middle  of  England,  which  consists  of  what  may 
be  called  new  red  sandstone.  Dr.  Withering  subjected  the  water 
to  an  imperfect  analysis  in  1795.  He  foimd  its  temperature  94?, 
One  hundred  and  twenty-eight  ounces  of  it  yielded  the  following 
constituents  : 

Fixed  air. ^  oz.  measure 

Hepatic  air 6-^  oz.  measure 

Caibonate  of  lime 3^  gr. 

Ferrum  hepaticum.    ...:..,.  2^  gr. 

Alumina  .   .    1|. 

Silica 0|. 

Magnesian  salt 64 

Selenitic  salt 44 

Common  salt 148 

2^ 

Mr.  Rennie  found  its  specific  gravity  1-0068 ;  16  ounces  of  it 
bein^  evaporated  to  dryness^  left  24  grains  o(  dry  salt$,.  whick. 
cQns\sted  qf 
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Muriate  of  soda 12*2 

Sulphate  of  soda  • 5*5 

Sulphate  of  lime.  ^ •     4*1 

Sulphate  of  magnesia   1*7 

23^ 
(Royal  Institution  Journal,  v.  60.) 

2.  Saltness  of  the  5ea.— M.  Lamarche^  in  a  voyage  from  Rio 
Janeiro  to  France,  in  the  year  1816,  collected  sea  water  from  the 
surface  of  the  ocean  in  different  latitudes,  and  delivered  them  in 
sealed  bottles  to  Gay-Lussac.  The  specific  gravity  and  saline 
contents  of  these  specimens  werd  determined  by  M.  Despretz  in 
€hLy-Lussac's  laboratory  with  all  the  requisite  care.  The  follow- 
ing table  indicates  the  results  obtained.  The  first  specimen 
denominated  Calais,  was  taken  up  by  Grsy-Lussac  himself  in 
the  mid-channel  between  Calais  and  Dover. 


lAtitade. 

Longitude. 

Specific  Gravity. 

Saline  Contents 
per  cent. 

Calais 

.       10278 

3-48 

36°  00'  N. 

f     17°  W.    \ 
\from  Paris.  J 

1-0290 

3-67 

31    59 

23    56' 

1-0294 

3-63 

29      4 

26      1 

3-66     . 

21      0 

28    26 

1-0288 

3-75 

9    69 

19    60 

1-0-272 

3-48 

6      0 

19    66 

1-0278 

3-77 

3      2 

21     20 

10275 

3-57 

0      0 

23      0 

10283 

3-67 

5      2  S, 

22    36 

1-0289 

3-68 

8      1 

6    16 

1-0286 

3-70 

12    69 

26    66 

1-0294 

3-76 

16      3 

24      8 

1'0284 

3-67 

17      1 

28      4 

10291" 

3-71 

20    21 

37      6 

1-0297 

3-76 

23    66 

43      4 

1-0293 

3-61 

Mean 

9 

1-0286 

3-66 

(Ann.  de  Chim'.  et  do  Phys.  vi.  426.) 

Dr.  Murray,  in  his  late  excellent  analysis  of  the  water  of  the 
Prith  of  Fortn,  found  the  saline  constituents  to  amount  to  only 
about  three  per  cent.  But  this  estimate  is  certainly  below  the 
truth.  The  specific  gravity  of  the  water  of  the  Frith  of  Forth  is 
1'029,  which  is  greater  than  the  mean  of  the  preceding  tablcf. 
Its  saliue  contents^  therefore^  must  be  at  least  3*65  per  cent.    1 
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have  repeatedly  evaporated  the  sea  water  of  the  Frith  of  Forth  to 
dryness ;  but  do  not  depend  upon  my  results^  as  <he  experiments 
were  conducted  in  an  open  vessel.  Such  experiments,  in  order 
to  be  correct,  ought  to  be  conducted  in  retorts,  and  the  saUne 
contents  ought  to  be  shghtly  reddened. 

XI.   VEGETABLE    BODIES. 

1.  Olivile, — M.  Pelletier,  on  making  some  experiments  on  the 
gam  of  the  oUve  tree,  found  that  it  was  composed  essentially  of 
two  substances,  one  having  a  great  analogy  with  the  renins,  the 
Othjer  of  a  peculiar  nature,  to  which  he  gave  the  name  of  olivile. 
It  contained  also  a  small  quantity  of  benzoic  acid. 

To  obtain  the  olivile  in  a  state  of  purity,  M.  Pelletier  em- 
ployed the  following  process.  The  gum  was  treated  with  recti- 
fied alcohol,  which  dissolved  the  whole  of  it.  The  Uquid  was 
filtered,  and  left  for  spontaneous  evaporation.  It  gradually 
deposits  crystals  in  flattened  needles  of  a  yellowish  white 
colour.  By  redissolving  them  in  alcohol  and  crystaUizing  a 
second  time,  or  by  washing  them  in  sulphuric  ether,  they  may 
be  obtained  of  a  very  white  colour,  and  in  a  state  of  purity. 
These  crystals  constitute  the  olivile.  If  the  evaporation  of  the 
alcoholic  solution  be  continued,  crystals  of  olivile  are  deposited, 
always  more  and  more  coloured,  and  at  last  the  whole  assumes 
the  form  of  a  granular  red  mass.  By  washing  this  substance  in 
ether,  a  portion  of  the  colouring  matter  is  dissolved.  By 
repeated  solutions  in  alcohol,  and  evaporations,  the  whole  of  the 
ohvile  may  be  obtained  in  a  state  of  suflEicient  purity.  Its  pro- 
perties are  &s  follows : 

It  has  th^  form  of  a  white,  brilliant,  starchy  powder,  or  of 
flattened  needles.  It  has  no  smell.  Its  taste  is  (][uite  peculiar, 
being  at  the  same  time  bitter  and  sweet,  and  having  sometMng 
aromatic.  It  melts  at  the  temperature  of  158®,  and  when 
cooled  has  the  appearance  of  a  transparent  resin  of  a  slightly 
yellowish  colour.  In  this  state  it  becomes  electric  by  friction, 
out  does  not  appear  to  have  undergone  any  chemical  change. 
When  thrown  upon  a  red  hot  coal,  it  takes  fire  with  difficulty, 
and  bums  with  the  emission  of  much  smoke.  When  distilled,  it 
fiimishes  water,  acetic  acid,  and  oil ;  but  no  ammonia. 

It  is  scarcely  soluble  in  cold  water.  BoiUng  water  dissolved 
the  thirty-second  part  of  its  weight  of  it.  The  solution  is 
transparent  and  colourless ;  but  becomes  milky  on  cooUng,  from 
the  separation  of  the  oUvile,  which  remains  long  suspended  in  thf 
Uquid.  The  alkalies  facihtate  the  solution  of  ouvile  in  water 
without  altering  its  nature  when  they  are  not  concentrated. 

Nitric  acid  dissolves  it  without  the  assistance  of  heat,  acquir- 
ing a  deep  red  colour.  When  heat '  is  appUed,  the  actipii 
increases  very  much,  the  red  colour  disappears,  and  the  hqutd 
becomes  yellow  on  cooling.  Much  oxaUc  acid  is  de]^osited,  ojcid. 
ftome  yellow,  bitter  matter  is  formed*    Siiutad  s^^\i>sxk&  wk^^N^^^ 

\oL.XU.  N^I.  C 
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no  action  on  olivile ;  concentrated  sulphuric  acid  immediately 
xihars  it.  Concentrated  acetic  acid  dissolves  it  very  readily, 
eitiher  cold  or  hot.  The  solution  is  colourless ;  and  no  precipitate 
falls  when  it  is  mixed  with  water^  unless  the  olivile  has  been 
mixed  with  resin,  in  which  case  tiie  resin  is  precipitated  in  tht 
state  of  a  yellowish  powder. 

The  acetates  of  lead  are  the  only  salts  that  act  upon  solutions 
of  olivile.  They  precijHtate  its  aqueous  solution  m  very  white 
flocks,  which  are  soluble  in  acetic  acid. 

Alcohol  is  the  best  solvent  ojf  olivile  ;  'when  hot,  it  appears  to 
dissolve  it  in  any  quantity  whatever.  Sulphuric  ether  has  no 
action  on  it,  neither  have  the  fixed  or  the  volatile  oils ;  but  these 
last  bodies,  while  hot,  dissolve  a  small  portion  of  it,  which  they 
allow  to  precipitate  as  they  cool. — (Ann,  de  Chim.  et  de  Phya. 
iii.  105.) 

2.  Extractive. — This  is  a  term  which  has  been  applied  by 
chemists  to  a  supposed  vegetable  principle^  which  is  conceived 
to  exist  in  a  great  many  extracts,  though  it  has  never  yet  been 
separated  nor  obtained  in  a  state  of  purity.  The  probability  is, 
that  no  such  principle  exists.  Bmconnot  has  lately  turned  his 
attention  to  this  intricate  subject,  and  has  analyzed  a  variety  o( 
vegetables,  supposed  to  contain  extractive,  without  being  able  to 
find  any  substance  entitled  to  that  name.  His  paper  is  a  very 
elaborate  one,  and  contains  much  useful  information  ;  but  it  is 
too  long  to  be  introduced  her^,  and  is  not  very  susceptiUe  of 
abridgment.  We  shall  probably  insert  a  translation  of  it  into  a 
future  number  of  the  Aunals  of  Philosophy,  He  divides  vege- 
table extracts  into  five  genera. 

(I.)  Azotized  extracts,  slightly  bitter. — The  taste  is  slidbtly 
bitter.  They  are  precipitated  by  the  infusion  of  nutgalls.  They 
coalain  two  animalized  principles.  They  yield  ammonia  when 
distilled.  Examples ;  extract  of  borage,  bugloss,  cochlearia^ 
cresses,  senna,  saponaria,  &c. 

(2.)  Azotized  extracts,  very  bitter. — They  contain  two  animal- 
lized  principles,  o;ie  of  which  is  very  bitter,  and  soluble  in 
alcohol.  They  are  precipitated  by  nutgalls.  They  yield 
ammonia  when  distilled.  Examples ;  extract  of  wild  cucumber, 
marsh  trefoil,  fumitory,  nux  vomica,  &c. 

(3.)  Hydro-azotized  extracts,  very  bitter. — When  heated,  they 
bum  witn  a  lively  flame,  and  furnish  a  quantity  of  hydrogen  in 
excess  of  that  which  is  requisite  to  form  water  with  th^  oxygen 
present.  They  are  precipitated  by  nutgalls  ;  and  they  contain  s 
nydrogenated  principle  often  associated  with  other  animal  sub-^ 
stances.  Examples ;  extract  of  opium,  aloes,  colocynth, 
absinthium,  gratiola,  cinchona  of  St.  Domingo,  poppy,  cheh- 
donium,  &c. 

(4.)  Oxygenized  extracts. — Their  taste  is  often  saccharine;, 
sometimes  astringent,  or  acid.  They  contain  no  sensible  portion 
of  azote.   They  are  not  precipitated  by  nutgalls.  When  distilled^ 
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they  yield  a  notable  quantity  of  acid  containing  much  oxygen 
united,  to  hydrogen  and  carbon.    They  usually  contain  gum. 
Examples ;  extract  of  liquorice,  onion,  squill,  calaguala,  polypo 
dium,  saffiron,  rhubarb,  cachou,  cassia,  tamarinds  ;  rob  of  elder, 
currants,  &c. 

(5.)  Oxygenized  extracts,  very  bitter. — Their  taste  is  bitter, 
owing  to  the  presence  of  a  bitter  principle  associated  with  gum. 
They  are  not  acted  on  by  nutgalls.  When  distilled,  they  yield 
much  acid,  and  no  ammonia.  Examples  ;  extract  of  gentian, 
little  centaury,  quassia,  &c. — (Jour,  dePhys.lxxxiv.267,) 

3,  Oils  contained  in  different  Species  of  Corn. — It  is  well 
known  in  this  country  that  ardent  spirits  from  unfermented 
barley  have  a  peculiar  odour,  distinguished  on  the  Continent  by 
the  name  of  foiiseL — It  has  been  the  general  opinion,  since  the 
time  of  Scheele,  that  this  odour  is  owing  to  the  presence  of  a 

SecuUar  oil.  In  the  year  1804,  I  obtained  from  barley,^  by 
igesting  it  in  alcohol,  a  yellow,  solid  oil,  possessed  of  exactly  - 
the  flavour  that  distinguishes  spirits  from  unmalted  barley,  and 
comiiiunicating  that  flavour  to  any  spirit  in  which  it  was 
dissolved,  I  concluded  that  the  odour  was  owing  to  this  oil, 
which  exists  ready  formed  in  barley.  Some  years  after,  Four- 
croy  and  Vauquelin  extracted  the  same  oil  from  barley,  and 
drew  the  same  conclusion  (Ann.  du  Museum  d'Hist.  Nat.  vii.  7). 
Gehlen  described  the  properties  of  this  oil  at  still  greater  length 
•(Journal,  i.  277  4  New  Series).  Schrader  has  lately  extracted  a 
yellow  oil  from  rye  by  the  same  process.  This  oil  was  of  the 
consistence  of  butter;  but  was  distinguished  by  no  peculiar 
taste  or  smell/  and  had  nothing  similar  to  the  flavour  off  ousel 
(Bibl.  Univers.  iv.  266).  It  is  probable  that  every  species  of 
com  contains  an  oil  in  greater  or  smaller  quantity ;  but  no  doubt 
the  flavour  which  it  communicates  to  spirits  will  differ  with  the 
oil.  *  I  think,  it  extremely  probable  that  if  the  distillation  be 
conducted  at  too  high  a  temperature,  the  nature  of  the  oil  may 
be  altered,  and  its  flavour  greatly^heightened,  and  rendered  more 
disagreeable.  .  I  found  it  easy  to  distil  the  alcohol  from  this  oil 
in  a  retort.  Hence  it  is  not  very  volatile.  In  all  probability, 
then,  manufacturers  might  succeed  in  obtaining  their  spirits  free 
from  all  admixture  of  on,  and  consequently  without  any  peculiar 
odour,  if  they  were  to  conduct  their  distillation  at  a  lower  tem- 
perature by  means  of  a  vacuum.  Some  such  method  would 
probably  improve  the  flavour  of  spirits  prodigiously,  and  render 
the  importation  of  foreign  spirits  unnecessary. 

4.  Vesetable  Milk. — It  is  sufficiently  known  that  the  milky 
juices  of  European  vegetables  have  all  an  acrid  or  narcotic 
quality.  But  in  South  America  M.  de  Humboldt  observed  a 
tree  which  yielded  a  milky  juice  destitute  of  these  qualities, 
and  employed  by  the  natives  as  a  nourishing  article  of  food. 
This  tree  was  caued  in  the  country  coiv-tree,  and  the  \3q\IVl  qS.  \^* 
on  standing  formed  a  film  on  the  surface  ie&exab\ai^m*\\&  ^\q- 

.  c2  . 
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Mtti^a  th€  enrd  of  milk.  The  two  substances  most  abundant  in. 
tiid  milk  of  ^[aiits  belonging  to  the  torrid  zone  are  easeum  and 
caotitchouc.  The  first,  M.  Iiumboldt  considers  as  analogous  to 
the  curd  in  cows'  milk ;  the  second,  to  the  butter. — (Ann.  de 
Chim.  et  de  Phys.  vii.  182.) 

6,  Garlic. — From  the  experiments  of  M.  Bouillon-Lagrange, 
it  appears  that  garlic  contains 

1.  A  very  acrid  volatile  oil. 

2.  Sulphur. 

3.  A  small  quantity  of  starch. 

4.  Vegetable  albumen^ 

5.  Saccharine  mattcir. 

(Ann.  de  Chim.  et  de  Phys.  iii.  109.) 

(5.  Rye,  altered  by  the  Disease  called  Ergot. — M,  Vauquelin 
has  made  a  set  of  experiments  on  rye  in  this  diseased  state, 
chiefly  to  determine  wnether  M.  DecandoUe's  opinion,  that  the 
disease  is  produced  by  a  vegetable  of  the  fungous  kind  substi- 
tuting itself  for  the  usual  gram  of  rye,  or  the  common  opinion 
that  the  grain  of  the  rye  »  merely  altered  by  disease,  be  true. 
M.  Vauquelin  inclines  to  the  last  opinion. 

He  exti  acted  from  the  diseased  fye,  1.  A  colouring  matter  of 
a  fewn-yellow  colour,  separable  by  alcohol.  2.  A  white  oil  of 
a  mild  taste,  which  appears  to  abound  in  the  grain.  3.  A  violet 
colouring  matter,  of  the  same  shade  as  that  of  archil,  but  diflPer* 
ihg  by  its  insolubility  in  dcohol.  It  dyes  woollen  and  silk  of  a 
lilac  colour.  4.  An  uncombined  acid,  which  is  probably  the 
phosphoric.  6.  A  very  abundant  vegeto-animal  matter,  which 
runs  readily  into  putrefaction,  and  which,  when  distilled,  fur- 
nishes a  thick  oil  and  ammonia.  6.  A  small  quantity  of  uncom-  i 
bined  ammonia,  which  may  be  obtained  by  exposing  the  grain  to 
the  heat  of  boihng  water.  M.  Vauquelin  could  neither  detect 
starch  nor  gluten  in  the  diseased  rye. — (Ann.  de  Chim.  et  de 
Phys.  iii.  337.) 

7.  Ipecacuanha. — MM.  Pelletier  and  Magendie  have  sub- 
jected different  species  of  this  root  to  a  chemical  analysis, 
oome  of  the  results  obtained  are  interesting.  Their  first  analysis 
ivas  that  of  the  bark  of  the  root  of  the  psycotria  enietica,  or  the 
brown  ipecacuanha  of  the  shops.  They  first  treated  it  with 
sulphuric  ether,  then  with  alcohol,  then  with  cold,  and  lastly 
witn  hot  water.  What  remained  afler  the  action  of  all  these  re- 
agents they  considered  as  woody  Jibre.  The  ether  dissolved  two 
lunds  of  oil ;  one  volatile,  to  which  the  ipecacuanha  owes  its 
odour,  and,  perhaps,  also  its  taste  :  another  solid  of  a  yellowish 
colour,  and  similar  to  tallow,  which  has  no  sensible  action  on 
the  animal  economy. 

The  alcohol  dissolved  some  wax,  and  a  peculiar  principle,  to 
which  ipecacuanha  is  indebted  for  its  emetic  ^tof  erties.     On 
that  account  they  have  distinguished  tt  \sj  vda  v^ssss^a  oi  eiaeid'ne. 
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The  cold  water  digsolved  merelj  a  quantity  of  giUtt,  ^ttDtd  ^ 
hot  water  a  quantity  of  starch. 
The  following  table  exhibits  the  result  of  th^r  analysis : 

Ofls. 2 

Emetine 16 

Wax :...    6 

Gum 10 

Starch    42 

Woodyfibre .20 

Loss  • 4 

100 

Emetine^  which  is  the  important  constituent  of  ipecacuanha^ 
possesses  Uie  following  properties : 

When  dry,  it  is  in  the  form  of  transparent  scales^  of  u  reddish 
brown  colour.  It  has  scarcely  any  smell.  Its  taste  is  bitter  and 
t  little  acrid,  but  not  nauseous,  tt  is  not  altered  by  exposure  to 
^  heat  below  that  of  boiling  water.  At  a  higher  temperature  it 
meltSy  swells,  blackens,  and  is  decomposed,  being  converted  int0 
water,  carbonic  acid,  a  little  oil,  and  acetic  acid  ;  while  a  light 
coal  remains  behind.  It  is  not  altered  by  exposure  to  the  air, 
unless  the  atmosphere  be  very  humid,  when  it  absorbs  a  little 
moisture.  •  ; 

Water  dissolves  it  in  great  abundance,  and  the  solution  can* 
not  be  made  to  crystallize.  It  dissolves  also  readily  in  alcohol ; 
but  is  insoluble  in  sulphuric  ether. 

Diluted  sulphuric  acid  has  no  action  on  it.  When  that  acid  is 
concentrated,  it  chars  it.  Nitric  acid  readily  dissolves  it.  llui 
solution  is  at  first  red ;  by  continuing  the  action  it  becomes 
yellow ;  nitrous  gas  is  evolved  and  oxaUc  acid  formed.  Muriatic 
and  phosphoric  acids  dissolve  emetine  without  altering  its  nature. 
Acetic  acid  dissolves  it  with  great  facility,  Gallic  acid  and  the 
infusion  of  nutgaUs  throw  it  down  both  nrom  water  and  alcohol. 
It  is  precipitated  also  by  the  acetate  of  lead,  and  by  protonitrate 
of  mercury  and  corrosive  sublimate ;  tartar  emetic  has  no  sen- 
i&ible  action  on  it.  tialf  a  grain  of  it  excites  violent  vomiting, 
followed  by  sleep,  and  the  patient  awakes  in  perfect  health. 
Sit  grains  given  to  a  dog  occasioned  the  death  of  the  animal  in 
about  30  hours  :  the  lungs  and  the  mucous  coat  of  the  intestines 
were  found  in  a  state  of  violent  inflammation. — (Ann.  de  Chini. 
et  de  Phys.  iv.  172 ;  and  Annals  of  Philosophy,  ix.  422. 

8.  Analysis  of  different  Species  of  Corn. — M.  Vogel,  who  has 
lately  succeeded  to  the  place  of  Gehlen,  as  Member  of  the 
Academy  of  Sciences  at  Munich,  has  published  the  result  of  his 
trials  respecting  the  constituents  of  several  species  of  com. 

Wheat  flour  from  the  triticum  hibernum^  l\v^%^<i<£\^%\ya»s^ 
cukirated  in  tbk  csomhtryf  yielded  6d  ]|^aci&  o(  ^XsdsOti  %xA  ^^  ^^ 
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gluten ;  while  the  flour  from  the  triticum  spelta^  which  grows  on 
me  banks  of  the  Danube,  yielded  74  starch  and  22  gluten. 

He  could  detect  no  gluten  in  oats;  but  he  obtained  an 
azotized  substance,  destitute  of  elasticity,  and  having  no  resem- 
blance to  gluten.  Oats  contain,  besides  a  saccharine  matter,  a 
bitter  principle  and  a  fixed  oil,  of  a  yellowish  green  colour. 

Rice  furnished  him  likewise  with  a  fixed  oil,  with  a  substance 
much  more  saccharine  than  that  furnished  by  wheat,  with  a  small 
quantity  of  albumen,  and  a  great  quantity  of  fecula.  Rice  may 
be  made  to  ferment  by  means  of  leaven ;  but  the  bread  formed 
of  it  is  but  httle  raised. — {Annals  of  Philosophy y  ix.  314.) 

Vogel  could  not  succeed  in  making  good  bread  by  means  of 
carbonic  acid,  as  Edlin  affirmed  he  nad  done.  'The  following 
experiment,  which  I  conceive  to  be  of  a  similar  nature,  was 
successfully  performed  by  a  friend  of  mine.  A  quantity  of 
carbonate  of  soda  and  of  muriatic  acid,  just  capable  of  neutral- 
izing each  other,  and  of  forming  the  proportion  of  common  salt 
usually  mixed  with  a  loaf  of  bread  in  this  country,  were  weighed 
out  separately.  The  carbonate  of  soda  was  dissolved  in  water, 
and  this  solution  was  well  kneaded  with  the  dough«  The 
muriatic  acid  was  then  dilute^  with  water  and  hastily  kneaded 
with  the  same  dough.  The  dough  was  now  baked.  It  formed 
a  loaf  very  well  raised,  and  as  good  in  every  respect  ais  common 
bread.  The  gentleman  who  performed  this  experiment  was  a 
baker  by  profession. 

9.  Kice. — M.  Braconnot  has  published  an  elaborate  analysis 
of  rice.  I  have  room  here  only  lor  the  table  exhibiting  the  con- 
stituents, which  he  detected  in  two  specimens  of  rice  subjected 
to  analysis. 

Carolina  rice. 

Water 6-00   7-00 

Starch 86-07   83-80 

Parenchyma • 4-80   4-80 

Vegeto-animal  matter.  .  • .  ^ 3-60   3*60 

Incrystallizable  sugar  . •     0-29 0*05 

Gummy  matter  approaching  starch  . .     0*7 1    0*  10 

Oil 0-13   0-25 

Phosphate  of  lime  . , 0-40   0*40 

Muriate  of  potash 

Phosphate  of  potash 

Acetic  acid 

Vegetable  salt  with  base  of  Ume 

Ditto  with  base  of  potash 

Sulphur 


► . . .  .Trace.     .      Trace. 


100-00  100-OQ 

(Ann.  de  Chun  et  de  Phys*  iv.  370*) 
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10.  Juice  of  Carrots. — Laugier  has  observed  that  when  the 
juice  of  carrots  is  subjected  to  fermentation^  manna^  in  the  state 
of  crystals,  makes  its  appearance  in  it. — (Jour  4e  Phys.  Ixxxv. 

1 1 .  Potatoes, — Vauquelin  has  subjected  a  great  many  diflPerent 
varieties  of  potatoe  to  analysis.  The  juice  procured  from  the 
root  by  expression  was  the  particular  object  of  his  research  ;  and 
in  this  he  has  detected  the  following  substances  : 

1.  Albumen  of  a  black  colour. 

2.  Citrate  of  hme. 

3.  Asparagin^ 

4.  A  bitter  aromatic  resin. 

6.  Phosphate  of  potash  and  phosphate  of  lime. 
6-  Citrate  of  potash  and  citnc  acid. 

7.  A  peculiar  animal  matter. 

^Jdxgr.  de  Phys.  Ixxxv.  113;  ^jclA  Annals  of  Philosophy ^  ix.430.) 

.  12.  Almonds. — The  emulsive  seeds  have  been  thought  to  con- 
sist piincipally  of  a  mixture  of  starch  and  fixed  oil.  M.  Vogel, 
however,  has  lately  discovered  that  the  bitter  almond  contains  no 
starch  but  albumen,  or  a  substance  analogous  to  purd,  in  the 
proportion  of  30  per  cent.  This  interesting  discovery  has  been 
confirmed  by  the  result  of  an  examination  of  the  sweet  almond 
by  M.  Boullay;  and  it  is  not  improbable  thai  the  other  emulsive 
seeds  are  similarly  circumstanced. — (Schweigger's  Jour.  xx.  69; 
Joum.  Pharm.  Aug.  1817  ;  Ajmah  of  Philosophy j  ix.  426.) 

13.  Copper  as  a  Constituent  of  the  Ash^s  of^  riant s. — Bucholz 
and  PrOiist  announced  a  gooa  many  jrears  ago  that  they  had 
detected  copper  in  the  ashes  of  certain  plants.  Very  lately 
Dr.  W.  Meissner,  an  apothecary  in  Halle,  made  a  set  of  expen- 
ments  on  the  same  subject.  He  detected  traces  of  copper  in 
the  ashes  of  the  following  seeds  : 


and  tlie  roots  of 


Grana  Paradisi, 
Cardomomum  minus; 

Curcuma  longa, 
Galanga; 


"but  the  quantity  is  so  small  that  it  is  by  no  means  easy  to  dig- 
cover  its  existence  at  all.  He  found  the  action  of  the  galvanic 
battery  to  be  the  most  imequivocal  means  of  detecting  the 
presence  of  that  metal  when  it  exists  in  very  small  quantity  in  a 
mixed  mass. — ^(Schweigger's  Journal,  xvii.  340.) 

XII.    ANIMAL    SUBSTANCES. 

1 .  Nourishing  Properties  of  Substances  destitute  of  Azote. — 
Most  of  my  readers  are  probably  acquainted  with  the  very 
curious  experiments  made  some  time  ago  by  M.  Magendie,  in 
Paris.    He  fed  dogs  on  sugar^  allowing  them  no  other  nourish- 
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ment  except  water.  The  animals  swallowed  the  food  with 
avidity ;  but  they  gradually  became  thin,  and  in  about  six  weeks 
died  of  starvation.  An  ulcer  always  broke  out  in  the  cornea  of 
the  eyes,  and  they  lost  their  sight  some  days  before  their  death. 
The  same  experiments  were  repeated  on  other  dogs,  substituting 

rand  butter  for  sugar.  The  result  in  both  cases  was  exactly 
same.  From  these  experiments,  M.  Magendie  drew  as  a 
conclusion  that  food  destitute  of  azote  is  incapable  of  nourishing 
dogs.— (Ann.  de  Chim.  et  de  Phys.  iii.  66.) 

These  experiments  are  of  so  decisive  a  nature  that  they  seem 
at  first  sight  perfectly  conclusive.  There  is  one  circumstance, 
however,  which  would  render  it  desirable  that  the  experiments 
should  be  repeated  in  a  somewhat  different  manner — 1  allude  to 
the  great  influence  of  habit  upon  the  digestive  powers  of  animals. 
It  is  possible  that  the  stomach  of  dogs  may  not  be  capable  at 
once  of  digesting  food  so  different  firom  what  these  animals  are 
accustomed  to,  as  sugar,  gum,  and  butter.  But  if  the  change  of 
food  were  brought  about  gradually,  and  not  all  at  once,  is  it  not 
probable  that  dogs  mi^ht  be  made  to  Uve  upon  sugar,  gum,  and 
even  butter  ?  A  sheep  is  accustomed  to  Uve  upon  vegetable  food, 
and  it  is  incapable  at  first  of  digesting  animal  food ;  but  it  may 
be  brought  by  degrees  to  relish  animal  food,  and  even  to  live  on 
it.  It  is  said  that  in  such  cases  the  animal  becomes  incapable 
of  digesting  vegetable  food.  This  effect  of  habit  renders  it  very 
difficult  to  draw  unexceptionable  consequences  firom  experiments 
on  living  animals. 

2.  Composition  of  Animal  Substances. — ^Berard  has  si^bjected 
several  animal  substances  to  analysis  by  heating  them'^ia  a  glass 
tube  previously  mixed  with  peroxide  of  copper.  The  following 
table  exhibits  their  constituents  as  then  obtained  : 


Urea  . .  . 
Uric  acid. 
Butter.    . 

Fat 

Mutton  suet . 
Gholesterine. 
Cetine. 
Fish  oil 


•  .  .  . 


Azote. 


43-40 
39-16 
00-00 
00-00 
00-00 
00-00 
00-00 
0000 


Constituents 
Carbon. 


19-40 
33-61 
66-34 
69-00 
62-00 
72-01 
81-00 
79-66 


by  Weight. 
Oz;geo. 


Urate  of  baiytes  he  found  composed  of 

,.  ".IJiicacid 61-64  100-00   16-667 

^■.■,,  |ti|iyte»  . . . . . .  38-36   6!?-23   9^75 


100-00 
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.  Urate  of  potash  is  composed  of 

Uricacid 70-11    10000  ..••..  14-074 

Potash 29.89   42-63   6-00 


100-00 

(Ann.  de  Chim.  et  de  Phys.  v.  290.) 

Dr.  Prout  has  subjected  urea^  sugar,  and  uric  acid,  to  analy- 
sis in  the  same  manner  as  Berard.  From  the  great  degree  of 
precision  with  which  he  makes  all  his  experiments,  and  their  reiy 
nrequent  repetition,  in  the  present  case  I  am  disposed  to  place 
very  great  confidence  in  their  accuracy.  A  full  detail  of  these 
experunents  has  been  inserted  in  the  Annals  of  Philosophy^ 
ix.  362. 

Berard  has  made  a  very  curious  experiment.  He  mixed  toge- 
ther 

1  volume  carbonic  acid, 
10  volumes  carbureted  hydrogen, 
20  volumes  hydrogen, 

vi^hich  nearly  represent  the  elements  of  fat,  and  passed  the  nux- 
ture  througn  a  red-hot  porcelain  tube.  He  obtained  a  substance 
in  small  white  crystals,  Ughter  than  water,  soluble  in  alcohol, 
and  fusible  by  heat  into  a  substance  similar  to  fixed  oil.  Dobe- 
reiner,  also,  by  mixing  coal  gas  and  aqueous  vapour  in  a  red-hot 
iron  tube  is  said  to  have  produced  a  substance  similar  to  fat, 

3.  Cetine. — ^This  is  the  name  which  Chevruel  has  given  to  the 
substance  known  in  commerce  by  the  name  of  spermaceti.  He 
has  published  a  new  memoir  on  the  subject,  in  which  he  has 
altered  some  of  his  former  opinions ;  but  as  I  have  hitherto  seen 
only  a  part  of  this  memoir,  1  think  it  better  to  defer  this  subject 
till  our  next  historical  sketch. 

4.  Conversion  of  Animal  Bodies  into  Fat, — M.  Gay-Lussac 
has  announced  it  as  his  opinion  that  the  apparent  conversion  of 
animal  bodies  into  fat  is  merely  a  deception ;  and  is  nothing  fke 
than  the  wasting  away  of  the  muscular  fibres  while  the  tkt 
remains.  He  states  some  experiments  which  corroborate  this 
opinion.  Fibrin  of  blood  was  kept  in  water  renewed  once  eveiy 
two  or  three  days  for  three  months.  It  was  all  wasted  away, 
and  no  fat  whatever  remained.  Muscle  of  beef  and  liver  bdng 
treated  in  the  same  way,  some  fatty  matter  remained  (Ann.  de 
Chim.  etde  Phys.  iv.  71).  I  have  little  doubt,  notwithstanding 
these  experiments,  that  in  certain  cases,  at  least,  something  more 
happens  than  mere  putrefaction.  A  remarkable  example  occur- 
rea  to  me  last  winter.  About  the  year  1684,  a  poor  woman  was 
drowned  in  a  moss  in  Ayrshire,  as  she  was  going  to  visit  her 
friends.     She  was  carried  to  the  neighbouring  ch\ii:Q.li-^%x&\.^\^ 
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interred  ;  but  the  curate  (for  the  church  of  Scotland  at  that  time 
was  episcopalian)  refused  to  permit  her  body  to  be  deposited  in 
consecrated  ground.  She  was  in  consequence  carried  back^  and 
buried  in  the  place  where  she  was  found.  The  proprietor  of  the 
estate  had  the  curiosity  last  year  to  open  the  grave.  The  body 
was  found  quite  entire,  and  even  the  plaid  in  which  it  had  been 
wrapped  was  in  good  preservation;  but  the  whole  body  was 
converted  into  a  hard  saponaceous  matter.  .  I  had  the  curiosity 
to  examine  a  portion  cut  from  the  thigh,  which  was  sent  to  the 
Glasgow  museum.  It  was  hard  and  firm,  and  had  the  aspect  of 
jBoap.  On  treating  it  with  alcohol,  I  foimd  that  it  was  cbmposed 
chiefly  of  the  adipocire,  which  has  been  so  often  described  and 
examined  that  it  would  be  superfluous  to  give  any  descripticm. 
But  the  whole  was  not  adipocire ;  there  remained  undissolved 
by  the  alcohol  a  number  of  tnin  films,  quite  similar  in  appearance 
to  the  coats  of  the  bladder.  The  quantity  of  fatty  matter  in  this 
instance  was  by  far  too  great  to  suppose  it  to  have  pre-existed  in 
the  hving  body. 

6.  Poison  of  the  Viper. — From  the  experiments  of  Professor 
MangiU,  it  appears  that  the  poison  of  the  viper  may  be  swallowed 
with  impunity  by  animals,  and  that  it  preserves  its  poisonous 

3ualities  even  after  being  kept  26  months. — (Ann.  de  Chim.  et 
e  Phys.  iv.  169.) 

6.  Colouring  Matter  of  the  Blood. — BerzeUus  has  published 
an  instructive  paper  on  tnis  subject.  According  to  him,  Vau- 
quelin's  method  of  separating  the  colouring  matter  from  blood 
by  means  of  sulphuric  acid,  is  unnecessary,  and  does  not  answer 
well,  Berzelius  s  method  is  very  simple..  Place  the  clot  of 
blood  upon  bloating  paper,  to  get  rid  of  the  sei^um  as  completely 
as  possible  ;  then  put  the  clot  into  water.  The  colouring  matter 
is  dissolved,  while  the  fibrin  remains.  By  evaporating  the  water, 
the  colouring  matter  may  be  obtained  m  a  separate  state.  No 
iron  can  be  detected  in  the  colouring  matter  while  undecomposed ; 
but  when  reduced  to  ashes,  about  a  half  per  cent  of  iron  can 
always  be  separated. — (Ann.  de  Chim.  et  de  Phys.  v.  42.) 

'7.  Respiration  of  Tortoises. — Few  animals  are  able  to  live  for 
idSy  time  when  plunged  under  oil.  Even  those  that  can  resist 
the  vacuum  of  an  air-pump,  or  which  revive  after  being  drowned 
in  water,  never  revive  if  they  have  been  kept  for  some  tim^ 
under  oil.  The  leech  alone  is  capable  of  remaining  for  some 
hours  under  oil  with  impimity.  It  appears  from  the  experiments 
of  Carradori,  that  the  land  tortoise  possesses  the  same  remarkable 
quality.  He  kept  one  under  oil  for  six  hours.  When  he 
appeared  dead,  he  was  taken  out  and  exposed  to  the  air,  and 
recovered.  The  same  tortoise  Uved  under  oil  for  24  hours.  On 
being  taken  out,  he  vomited  a  considerable  quantity  of  oil ;  but 
died.  Another  tortoise  lived  33  hours  under  oil;  but  was  dead 
in  36  hours. — (Ann.  de  Chim.  et  de  Phys.  v.  94.) 
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8.  Urinary  Calculus  of  a  jE/brse.-^Bucholz  has  lately  sub* 
jected  a  very  remarkalble  calculus  from  a  horse  to  a  chemical 
analysis,  luis  calculus  had  a  brownish  green  colour,  was  des- 
titute of  smell,  but  had  a  bitter  taste.  Its  specific  gravity  was 
1*07626.  It  was  composed  of  concentric  coats  covenng  a 
nucleus  of  hair.  From  its  chemical  properties  it  seems  very 
similar  to  resin  ;  though  it  is  distinguished  from  vegetable  resin 
by  its  insolubihty  in  sulphuric  ether,  by  the  feeble  action  of 
sulphuric  acid  on  it,  and  by  nitric  acid  converting  it  into  Welter** 
bitter  principle,  and  by  some  other  characters  of  less  importance. 
When  this  calculus  was  burned  to  ashes,  it  left  the  following 
iBid>stances  : 

Sihca, 

Phosphate  of  lime, 

Carbonate  of  lime. 

Alumina, 

Oxide  of  iron. 

Oxide  of  manganese,  a  trace, 

Sulphate  of  lime,  a  trac6. 

(Schweigger's  Jour.  xvii.  1 .) 

The  preceding  historical  sketch,  from  the  length  of  time  thai 
lias  eliqpsed  since  the  last  was  written,  has  extended  to  such  a 
length,  that  I  have  thought  it  right  to  leave  out  most  of  the 
papers  which  have  already  made  their  appearance  in  the 
Aimals  of  Philosophy, 

(To  be  continued,) 


Article  II. 

Biographical  Sketch  of  Brisson. 


Brisson  was  bom  at  Fontenai,  on  April  3,  1723,  and  like 
many  others  of  his  countrymen,  who  afterwards  became  distin- 
guished for  their  scientific  attainments,  was  oViginally  destined 
for  the  ecclesiastical  profession.  Early  in  life,  however,  he  was 
so  fortunate  as  to  attract  the  notice  of  Reaumur,  from  whom 
fae  acquired  a  taste  for  natural  history,  and  under  whose  auspices 
he  commenced  his  Uterary  career,  after  he  had  renounc^a  his 
original  destination.  He  was  employed  by  his  patron  in  the 
iarrangement  of  his  cabinet,  and  was  induced  to  form  a  new 
classification  of  the  specimens,  which  was  principally  derived 
from  their  external  characters  and  most  obvious  qualities.  He 
afterwards  determined  to  make  a  general  appUcation  of  the 
method  which  he  had  employed  iii  Reaumur's  cabinet;  and 
beginning  by  the  anima}  kingdom,  he  divided  \t\xvtom\ie  Ok!g><&^^^ 
depending  upon  their  greater  or  ksa  te^^m\Aixioe  \o  xaaxi*   \q. 
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1756  he  published  the  first  two  classes,  the  quadrupeds,  and  the 
eetacea ;  the  prevaiUng  character  of  the  work  is  simphcity,  the 
descriptions  and  the  nomenclature  are  all  marked  by  this  quaUty, 
and  the  whole  seems  to  have  been  intended  to  convey  the 
greatest  possible  quantity  of  information  in  the  least  assuming 
manner.  In  1760  the  tnird  part,  the  ornithology,  appeared,  a 
work  that  contained  more  original  matter  and  more  scientific 
research  than  the  former,  and  tended  to  raise  his  character  to  a 
higher  rank  as  a  naturalist.  At  this  period,  however,  he  had  the 
misfortune  to  lose  his  friend  Reaumur,  and  from  some  cause^ 
with  which  we  are  not  acquainted,  Bufibn  and  Daubenton,  under 
whose  care  Reaumur's  cabinet  was  placed,  threw  some  obsta* 
cles  to  his  use  of  it,  and  by  this  means  almost  compelled  him  to 
renounce  his  favourite  pursuit.    ^ 

Being  thus  deprived  of  his  former  occupation,  he  accepted  an 
offer,  iraich  was  inade  him  by  the  Abb6  Nollet,  to  become  his 
assistant  in  the  lectures  on  natural  philosophy,  which  he  deli- 
vered in  the  college  of  Navarre.  In  this  new  situation,  he 
exerted  all  the  energies  of  his  mind  upon  experimental  philo- 
sophy, which  had  been  before  bestowed  upon  natural  history ; 
and  ne  seemed  to  have  experienced  no  diminution  of  his  ardour 
for  science,  by  the  change  in  the  department  to  which  he  espe- 
cially devoted  himself.  He  published,  in  a  succession  of 
memoirs,  the  results  of  his  inqmries  on  various  topics,  of  which 
the  most  important  is  a  paper  which  he  presented  to  the  Aca- 
demy in  1772,  on  the  specific  gravity  of  metals.  This  was 
afterwards  expanded  into  a  separate  treatise  on  the  subject, 
which  was  puoUshed  in  1787,  and  is  said  to  have  occupied  his 
attention  for  20  years ;  it  is  generally  admitted  to  possess  the 
merit  of  great  accuracy  in  all  its  parts,  and  retains  its  estimation 
as  a  work  of  standard  value.  Brisson  was  one  of  the  most  active 
members  of  the  commission  that  was  formed  in  France  to  esta- 
blish a  new  system  of  weights  and  measures ;  and  it  is  probable 
that  we  are  indebted  to  him  for  a  considerable  share  of  tne  merit, 
both  of  the  plan  and  of  the  execution,  of  the  method  that  was 
adopted.  Besides  his  papers  on  individual  subjects,  he  was  the 
author  of  an  elementary  treatise,  and  a  dictionary  of  natural  phi- 
losophy, works  of  established  reputation,  which  were  extensively 
empoyed  in  France,  and  have  been  translated  into  other  lan- 
gu^es.  He  died  of  an  apoplexy  in  1806,  and  has  left  behind 
Qie  well-earned  reputation  of  an  accurate  and  patient  investigator 
of  science  rather  than  of  a  profound  theorist,  or  an  ingenious 
discoverer.  What  he  aimed  at  he  accomplished ;  accuracy  was 
hia  great  object ;  and  he  was  more  desirous  of  becoming  useful, 
Jby  removing  obstacles  in  the  road  to  knowledge,  than  of 
attempting  himself  to  enter  upon  any  new  or  intncate  paths. 
Hit  r^^ulation  with  posterity  will  principally  rest  upon  his 
jpMtJM  on  the  specific  gravity  of  metals. 
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Article  III. 

On  the  Geography  of  Plants.    By  N.  I.  Winch,  Esq. 
(To  the  Editors  of  the  Annals  if  Philosophy,) 

GENTLEMEN,  NemcoMtle^upon'Tifne^  Mmf4^  ISlt. 

In  January  last  I  did  myself  the  honour  of  transmitting  to  you 
a  paper  on  L  distribution  of  vegetables  indigenous  intfe  north 
01  England ;  I  .now  continue  those  observations  by  some 
remarks  on  the  growth  of  native  and  exotic  forest  trees  and 
shrubs ;  and  hope  next  month  to  conclude  this  sU^ht  essay  on 
the  geography  of  plants  in  our  parallel  of  latitude^  with  a  concise 
account  of  the  fruits  that  ripen^  and  species  of  grain  which  come 
to  perfection,  at  different  heights  in  65°  North.  By  these  data 
the  temperature  of  the  climate  and  the  nature  of  the  soils  may, 
in  some  measure,  be  elucidated ;  but  several  meteorological 
fkcts  must  be  deferred  till  I  have  leisure  and  opportunities  to 
revise  and  correct  my  notes,  which  are  not  at  present  sufficiently 
complete  to  lay  before  your  scientific  readers. 

Of  forest  trees,  the  oak  first  claims  our  attention.  In  the 
sheltered  vales  of  Tyne,  Derwent,  and  Tees,  it  attains  to  a 
large  size,  and  may  be  considered  truly  indigenous ;  for  enormous 
trunks  and  branches  are  dug  out  of  all  the  peat  mosses  which 
are  not  situated  at  a  very  considerable  elevation  above  the  levels 
of  the  rivers ;  and  this  phenomenon  occurs  even  among  the 
recesses  of  the  Cheviot  mountains,  a  district  which  is  now  des- 
titute of  oaks.  In  Weardale  and  Teesdale,  trees  of  a  stunted 
growth  may  be  traced  to  the  elevation  of  1,600  or  1,700  feet 
above  the  level  of  the  sea.  The  river  Dal,  in  Sweden,  in  lat. 
60°  30^  North,  and  Christiana,  in  Norway,  in  59®  66'^  appear  to  be 
the  northern  limits  of  this  valuable  timber ;  but  the  oaks  which 
I  have  noticed  on  the  banks  of  the  Gotha,  in  lat.  58**,  were  of 
verv  diminutive  size. 

The  common  elm  of  the  southern  counties  of  England 
(Ulmus  campestris)  is  certainly  not  indigenous  north  of  the 
Tees ;  and,  of  course,  I  cannot  help  suspecting  that  the  elm 
mentioned  by  Von  Buch  as  growing  m  the  vicinity  of  Christiana^ 
and  by  Wahlenberg  to  the  north  of  the  Lake  Venner,  in  Verm- 
land,  will  prove  to  be  the  Wych  elm  (Ulmus  montana),  or 
possibly  the  smooth-leaved  elm  (Ulmus  glabra  of  Eng.  Bot.), 
Even  in  sheltered  plantations,  the  common  elm  does  not  attain 
to  a  considerable  size ;  but  the  Wych  elm  is  abtmdant  in  every 
hedge,  and,  together  with  the  smooth-leaved  elm,  skirts  our 
moors  at  the  height  of  2,000  feet. 

The  beech  (Fagus  sylvestris)  and  aspen  (Populus  tremula)  are 
truly  natives ;  but  the  former  does  not  climb  the  hiik  to  tick&^^si^ 
height  as  the  oak^  but  flourishes  beauti&iiQ.^  va  V!iEi&  ^^a^.   N^^ 
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Buch  assign^  the  river  Gotha  as  the  northern  boundary  of  the 
beech,  and  the  province  of  Halland,  in  Sweden,  as  that  of  the 
aspen  and  black  poplar  (Populus  nigra).  Lightfoot  doubts 
whether  either  the  white  or  black  poplar  are  natives  of  Scotland 
(see  p.  616  and  6i8);  nor  have  I  ever  seen  these  trees  in  a 
natural  wood  in  the  north  of  England.  The  lime  (Tilea  europsBa), 
the  chesnut  (Fagus  castanea),  and  the  hornbeam  (Carpinu* 
Betulus),  stand  in  the  same  predicament. 

Large  holly  trees  (Hex  aquifoUum)  are  among  the  chief  orna- 
ments of  many  woods  in  the  county  of  Durham,  as  is  the  yew 
(Taxus  baccata)  to  the  white  calcareous  cliffs  in  the  romantic 
I)ene  at  Castle  Eden.  In  Borrowdale,  and  on  the  margins  of 
the  Cumberland  and  Westmorland  lakes,  the  birch  (Betulaalba). 
equals  in  size  and  beauty  the  birches  of  Norway  and  Sweden  f 
but  it  is  not  found  on  the  mountains  higher  than  the  syca- 
more (Acer  Pseudo  Platanus),  which  in  these  subalpine  regiona 
is  quite  at  home.  Here  too  may  be  seen  the  mountain  ash 
(Pyrus  aucuparia) ;  but  the  white  beam  (Pyrus  aria)  may  be 
traced  from  the  High  Force  of  Tees  to  the  sea  coast,  provided  the 
toil  rests  upon  limestone  rocks.  The  alder  (Alnus  glutinosus) 
and  marsh  elder  (Viburnum  opulus)  accompany  every  stream, 
and  the  hade  (Corylus  avellana),  black  cherry  (Pnmus  cera- 
gus),  bird  cherry  (Prunus  padus),  the  spindle  tree  (Euonymua 
curopseus),  the  raspberry  (Rubus  idaeus),  the  common  elder 
(Sambucus  nigra),  are  found  in  all  the  woods  from  the  sea  shore 
to  those  situated  at  an  elevation  of  1,600  feet ;  but  the  commoa 
maple  (Acer  campestris)  occurs  only  in  the  hedges  of  the  flat 
country  which  su^romids  DarHngton. 

The  ash  (Fraxinus  excelsior)  and  white  thorn  (Mespilus  oxy- 
acantha),  as  well  as  the  less  useful  crab  tree  (Pyrus  malus)  and 
black  thorn  (Prunus  spinosa),  aboimd  through  the  whole  district ; 
but  the  bullace  tree  (rrunus  insititia)  is  extremely  rare;  and  the  . 
plumb  tree  (Prunus  domestica),  pear  tree  (Pyrus  communis),.. 
black  and  red  currants  (Ribes  nigrum  and  R.  rubrum),  the 
barberry  (Berberis  vulgaris),  and  gooseberry  (Ribes  grossularia), 
though  now  of  frequent  occurrence,  I  suspect  were  not  originally 
natives  of  the  soil.  The  four  following  shrubs  are .  certainly 
indigenous :  Ribes  petrsBum,  Ribes  spicatum  (rare),^  Ribes 
alpinum,  and  Ligustrum  vulgare;  but  Lonicera  xylosteum, 
which  stands  on  the  authority  of  Wallace,  should  be  expunged 
from  our  Flora. 

On  the  elevated  moors  between  Blanchland,  at  the  head  of  the 
Derwent,  and  Wolsingham,  on  the  river  Wear^*  and  even  on  the 
mountains  of  Cross  rell,  at  an  elevation  of  nearly  3,000  feet, 
the  roots  and  trunks  of  very  large  pines  (Pinus  sylvestris  ?)  are 
peen  protruding  from  the  black  peat  moss,  being  exposed  to  view. ' 

^  This  is  the  only  spot  in  Britain  where  Gyrophora  glabra  of  Achariui  haf 
^i\  detected  in  fructification. 
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by  the  water  of  these  bogs  having  drained  off  and  left  the  peat 
bare ;  but  this  tree  is  no  longer  indigenous  with  us.  And  it 
may  be  worthy  of  remark,  that  the  Scotch  fir  does  not  at  this 
day  attain  the  size  of  these  ancient  pines,  though  planted  in 
similar  mooriand  situations,  even  though  the  young  trees  be 
protected,  and  the  plantations  situated  at  a  lower  level.  The 
spruce  fir  (Pinus  abies)  appears  never  to  have  been  a  native  of 
this  island,  though  the  woods  on  the  continent  of  Europe,  both  to 
the  north  and  south  of  Britain,  abound  with  it. 

In  lowland  situations  it  is  impossible  to  ascertain  the  native 
from  the  exotip  willows ;  but  having  remarked  the  blue  willow 
(Salix  coerulea)  in  the  highlands  of  Scotland,  I  conclude  it  may 
be  indigenous  here  ;  but  I  apprehend  the  golden  willow  (Salix 
vitellina)  has  been  brought  to  us  from  the  south  of  Europe.  On 
the  banks  of  our  subalpine  rivulets  is  the  true  locahty  of 
Salix  croweana,  not  in  the  hedges  of  Norfolk.  (See  Eng.  Bot.) 
The  weeping  willow,  a  native  of  Syria,  never  ripens  its  woo<^ 
and  of  course  never  flowers  in  the  north.  ^ 

The  furze  (Ulex  europaeus),  when  it  can  no  longer  exist  on  opea 
exposed  moors,  may  be  found  in  sequestered  Denes  at  a  height 
of  2,000  feet;  here  too  terminates  the  growth  of  our  most 
common  bramble  (Rubus  corylifolius),  where  it  is  all  but  aa 
evergreen,  and  where  the  fronds  of  many  ferns  survive  the  sev^ 
rity  of  our  winters. 

On  the  Fyall  Alps,  in  Lapland,  at  1,400  feet  below  the  line  of 
perpetual  snow,  Wahlenberg  noticed  the  following  shrubs: 
Salix  glauca,  Betula  nsma,  Juniperus  communis,  Salix  hastata^^ 
Arbutus  alpina,  Andromeda  ccerulea,  Andromeda  polifolia,  and 
Kubus  chamaemorus ;  and  at  600  feet  higher,  SaUx  lanaf  a,  Salix 
myrsinites^  Azalea  procumbens.  Azalea  lapponica,  Vaccinium 
uliginosum,  and  Empetrum  nigrum.  It  may  not  be  amiss  to 
compare  these  plants  with  those  of  a  similar  description  found 
at  2,000  or  3,000  feet  elevation  in  this  latitude :  Salix  glauca, 
Betula  nana,  and  Arbutus  alpina,  Salix  myrsinites.  Azalea  pro* 
cumbens,  and  Andromeda  coerulea  do  not  reach  us,  though! 
natives  of  the  Scotch  highlands.  Salix  lanata  and  Azalea  lappo-: 
nica  are  foreign  to  Britain ;  but  Juniperus  communis  may  bs^ 
traced  from  the  coast  to  the  highest  mountains ;  and  Andro- 
meda poUfolia  is  comparatively  speaking  a  lowland  plant.  Rubus 
chamaemorus  flourishes  on  the  Cheviots,  on  Cronkley  Fell,  and 
other  moors  in  Teesdale,  together  with  Empetrum  nigrum; 
but  Vaccinium  uliginosum  does  not  attain  to  so  great  an  eleva- 
tion. In  the  place  of  Arbutus  alpina,  we  have  Arbutus  uva  ursi, 
and  of  Salix  lanata,  a  few  scattered  plants  of  Salix  arenaria,  on 
the  Teesdale  hills  ;  and  the  summit  of  Skiddaw  is  covered  with 
Sahx  herbacea,  but  without  its  usual  attendant,  Salix  reticulata. 
Cistus  marifohus  and  Dryas  octopetala  grow  by  the  Black  Ark 
on  the  highest  part  of  Cronkley.* 

*  This  if  alto  the  habitat  of  Tofieldia  palustris,  a  native  of  Lapland  and  !^^\\K 
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There  appears  something  enigmatical  in  the  causes  which 
affect  the  growth  ,of  many  exotic  shmbs  well  known  in  gardens 
and  plantations ;  for  many  natives  of  the  north  of  Asia,  Portu- 
gal, Japan,  and  even  South  America,  resist  the  severity  of  our 
winters  much  better  than  many  which  are  indigenous  m  Italy, 
the  south  of  France,  and  of  Germany.  The  strongest  instances 
are  those  of  the  common  myrtle,  pomegranate,  and  oleander, 
all  of  which,  though  European  plants,  perish  at  a  temperature 
no  way  injurious  to  the  Rhododendron  ponticum  of  Asia  Minor; 
this,  as  well  as  the  Rhododendron  maximum  of  North  America,  is 
much  more  hardy  than  the  bay,  or  even  than  the  Portugal  laurd. 
The  common  laurel  and  bay  never  flower  here,  nor  will  the 
strawberry  tree  (Arbutus  unedo),  Aucuba  japonica,  Pyrus  japo- 
nica,  nor  JBuddlaea  globosa  of  Chili,  perfect  their  seeds.  On  the 
other  hand,  the  Provence  rosjB  of  the  South  of  France  is  found 
every  where,  and  the^  white  rose  (Rosa  alba)  is  nsSuralized  on 
the  shores  of  Tyne,  yet  Rosa  sempervirens  flowers  but  spar- 
ingly, and  the  yellow  rose  (Rosa  lutea)  never  flowers  in  the  vici- 
nity of  Newcastle,  but  both  flourish  in  the  neighbourhood  of 
Hexham  at  a  distance  of  30  miles  from  the  sea ;  me  three  lattet 
are  from  Germany.* 

On  the  coast  of  Greece,  Albania,  and  Dalmatia,  I  have  observed 
the  Kmestone  rocks  covered  with  the  Mastic  (Pistacia  lentis- 
cus)  tnyrtle,  rosemary,  Lauras  tinus,  strawberry  tree  (Arbutus 
unedo),  and  juniper.  Of  these,  the  first  and  second  will  not  survive 
our  winters ;  the  third,  fourth,  and  fifth,  will  not  perfect  their 
fruit ;  but  the  last  ascends  to  the  top  of  our  highest  mountains. 

I  shall  now  briefly  notice  such  exotic  trees  as  succeed  best 
with  us  in  woods  and  plantations  :  the  horse  chesnut  firom  the 
north  of  Asia,  Populus  dilatata  from  Italy,  Populus  balsamifera, 
P.  monilifera,  and  P.  angulata  firom  North  America,  several 
of  the  genus  Pinus  and  of  Quercus  firom  the  same  coimtry,  the 
fatrch  and  silver  fir  from  the  Alps,  the  spruce  fir  of  the  north  of 
Europe,  and  some  of  the  American  ashes ;  but  the  Platanus 
erientalis,  P.  occidentalis,  Liriodendron  tulipifera,  the  cork 
and  evergreen  oaks,  an<J  cedar  of  Lebanon,  thrive  only  in  the 
most  sheltered  situations  and  best  soils. 

N.  I.  Winch. 

• 

America,  which  Dr.  Smith  has  separated  from  the  Swiss  Tofieldia,  which  he  has 
■amed  T.  alpina  (See  Linn.  Trans,  vol.  xii.  p.  SS9).  Od  the  same  mountaiDoat 
moors,  Carex  capillaris,  a  rare  Lapland  and  Swiss  species  of  Sedge,  is  likewise 
met  with.  Cornos  suecica  should  have  been  incladed  among  the  Lapland  plants  in 
the  former  part  of  this  paper. 

«  For  a  brief  account  of  the  Roses  of  the  district,  see  Monthly  Magazine^ 
April,  1810. 
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Article  IV. 

Account  of  a  Storm  in  Stissex  in  1729. 

The  Editors  have  been  favoured  by  Sir  Joseph  Banks  with  a 
pani[^et^  pnbhshed  in  the  year  1730,  containing  a  narratiye  of 
a  very  remarkable  storm,  that  passed  over  a  part  of  the  counties 
of  Sussex  and  Kent,  on  May  20,  in  the  preceding  year.  Except 
in  its  much  greater  degree  of  violence,  it  appears  to  have  borne 
a  very  close  resemblance  to  the  hurricane  of  April  26,  last,  of 
which  Col.  Beaufoy  has  given  an  account,  pubUshed  in  the  last 
number  of  the  Annak ;  and  as  the  pamphlet  itself,  as  well  as 
the  occurrence  of  which  it  treats,  seem  to  have  been  nearly 
forgotten,  they  conceive  that  a  short  abstract  of  it  may  not  be 
unacceptable  to  their  readers. 

The  author,  who  signs  himself  Richard  Budgen,  begins  by 
detailing  the  state  of  the  weather  for  some  days  previous  to 
May  20 ;  after  a  succession  of  winds  from  a  northerly  point, 
attended  by  a  low  temperature,  on  the  12th;  the  air  suddenly 
became  much  warmer,  accompanied  with  southerly  winds,  and 
continued  so  until  the  day  of  the  storm.  The  following  is  the 
account  of  the  day  itself:  ^^  The  20th,  a  slight  flying  tempest  in 
the  morning,  with  a  UtUe  scattering  rain;  the  rest  of  the  day 
was  very  clear,  and  extremely  hot  and  sultry ;  wind  south  tiU 
about  five  in  the  afternoon,  when  there  began  to  appear  a 
haziness  in  the  south,  which,  by  degrees,  with  a  vanishing  edge, 
arrived  at  our  zenith  about  seven ;  when  tliere  began  to  appear 
plain  symptoms  of  a  tempest.  We  distinctly  heard  the  thunder 
at  eight,  and  had  a  prospect  of  two  different  tempests ;  one  came 
over  by  Newhaven,  Lewes,  and  Crowborrow,  and  scattered  part 
of  the  shower  upon  us  at  Fraint,  and  Tunbridge-Wells ;  the 
other  from  Cuckmere-Haven,  by  Aldfriston,  between  Mayfield 
and  Burwash,  to  Wadhurst,  &c.  About  nine,  these  storms 
were  passed  over  us  into  the  north,  and  made  an  opening  in  the 
south-east,  where  we  had  the  surprising  horror  of  seemg  (at 
about  2Q  miles  distant)  such  unintermitting  corruscations,  toge- 
ther with  such  dreadful  darting  and  breaking  forth  of  liquid  fire, 
at  every  flash  of  lightning  (in  the  way  of  the  hurricane  nrom  the 
sea  side  into  Kent),  as,  perhaps,  has  not  been  seen  in  this  cUmate 
for  many  ages." 

The  storm  commenced  its  ravages  at  the  sea  side,  near  Bex- 
hill,  in  the  eastern  part  of  Sussex,  and  advanced  nearly  in  a 
straight  line,  and  in  a  direction  a  Uttle  to  the  east  of  north, 
across  the  country  to  Newenden,  in  Kent :  here  its  fury  was 
considerably  abated ;  it  was  again  more  violent  a  few  miles  fur- 
ther, but  seems  shortly  afterwards  to  have  been  entirely 
dispersed.  Its  breadth  was  well  defined,  and  comparatively 
hmited ;  for  the  first  two  mUes  it  was  no  laoie  ^(Sckaxi*^^  \^^S^ 
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but  afterwards  it  increased  to  more  than  double  that  width.  The 
distance  to  which  it  extended  in  its  eztremei  violence  was  about 
12  n)ileSy  and  in  this  space  its  ravages  were  almost  inconceiv- 
ably violent;  buildings  of  all  descnptions^  and  many  hundred 
trees,  were  instantly  swept  down  and  whirled  in  all  directions. 
Its  motion  appears  certamly  to  have  been  in  a  spiral  direction, 
and  from  the  right  hand  to  the  left,  or  contrary  to  the  course  ot 
the  sun ;  for  it  was  observed  that  adl  bodies  "  drove  down  near 
the  eastern  verge  towards  the  north,  and  near  the  western  towards 
the  south."  With  respect  to  its  velocity,  the  author  states  thai 
^^  the  distance  from  the  sea  side  to  Newmgden-Level  is  about  12 
miles,  which  it  passed  over  in  20  minutes ;  and  if  we  take  70 
rods  for  the  mean  diameter  of  the  vertiginous  motion,  the  dura- 
tion of  the  offensive  wind  could  not  exceed  20  seconds 

According  to  this  computation,  the  direct  velocity  of  the  storm 
is  42  feet  m  a' second,  to  which  adding  43  feet  for  the  increase 
by  the  vertiginous  or  spiral  motion,  maKes  85  feet ;  which  is  the 
space  run  through  in  every  second  of  time  near  the  outward  verge 
of  the  gyration,  and  the  velocity  by  which  all  obstacles  received 
iQie  impulse  of  the  wind.''  Although  it  raged  with  so  much 
violence  in  its  progress  along  the  track  which  it  pursued,  it 
appears  to  have  been  completely  hmited  to  this  space ;  for  in 
passing  over  woods,  where  it  tore  the  largest  trees  into  frag- 
ments, others  that  were  in  the  neighbourhood  suffered  no  injury, 
and  "  had  not  the  least  appearance  of  a  storm  by  twigs  or 
leaves  bio  wed  off ; "  there  does  not  seem  to  have  been  any  wind 
Out  of  the  direction  of  the  hurricane ;  and  as  it  proceeded  across 
the  country,  its  whole  fury,  in  each  particular  spot,  was  over  in 
perhaps  half  a  minute.  One  of  its  most  remarkable  effects  was 
that  of  raising  up  heavy  bodies  from  the  ground,  and  transporting 
them  to  considerable  distances.  In  this  way,  large  pieces  of 
timber,  and  even  portions  of  the  roofs  of  houses,  were  carried 
many  yards,  and  some  bulky  substances  were  entirely  lost.  A 
remarkable  instance  is  related  of  this  kind  of  transportation, 
where  a  cottage  was  destroyed  in  consequence  of  "  a  large  apple 
tree  brought  out  of  a  neighbour's  orchard,  over  three  hedges, 
with  the  roots  and  earth  about  them,  that  fell  upon  the  house." 
It  is  said  that  the  storm  generally  raged  with  the  greatest 
violence  in  gills  or  narrow  valleys,  that  had  a  considera-ble  decU- 
vity  on  each  side,  and  upon  the  highest  ground.  Its  breadth 
was  also  increased  as  it  ascended  to  the  tops  of  the  hills,  which 
gives  us  reason  to  suppose,  as  the  author  remarks,  that  the  body 
of  the  hurricane  was  in  the  form  of  an  inverted  truncated  cone ; 
^hile  its  power  of  raising  up  heavy  bodies  would  indicate  that 
there  was  a  partial  vacuum  in  the  central  part  of  the  cone,  which, 
if  it  had  occurred  on  the  sea,  would  have  produced  the  pheno- 
mena of  a  waterspout.  The  pamphlet  contains  a  good  deal  of 
Ihieoretical  reasoning  on  the  cause  of  the  hurricane,  derived  from 
tibie  en6neous  opinions  that  were  then  prevalent ;   but  with 
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respect  to  the  correctness  of  the  facts,  there  is  strong  internal 
evidence  for  placing  great  confidence  in  them.  It  is  accompa- 
nied by  an  accurate  map,  in  which  the  course,  of  the  hurricane  is 
noted,  and  jdl  the  woods  and  houses  marked  on  which  it  wrecked 
its  fury. 


Article  V. 

-  '  ^ 

Oh}  the^  Construction  of  Fire-places  to  Steam  Boilers.    By  John 
\   '  and  PhiLp  Taylor,  Civil  Engineers^ 

72,  Upper  WMU  Crossstreet^ 
GENTLEMEN,  Ma^ift,  1818. 

It. 

The  annexed  sketch  exhibits  the  construction  which  we  have 
lately  used  in  the  erection  of  fire-places  to  steam  boilers,  and 
which  seems  to  combine  some  advantages,  so  as,  perhaps,  to 
render  it  worthy  a  place  in  your  journal ;  at  the  same  time  we  are 
aware  that  there  is  Uttle  in  it  that  can  be  called  absolutely  new. 

We  were  desirous  in  the  first  place  to  remove  the  fuel  from  the 
possibility  of  actual  contact  witn  the  bottom  of  the  boiler,  which 
sometimes  happens  from  the  carelessness  of  the  men,  and  still  more 
to  avoid,  if  possible,  the  injury  accruing  from  the  sudden  influx  of 
large  portions  of  cold  air  from  frequent  opening  of  the  fire  door. 
The  contraction  caused  by  this  sudden  diminution  of  the  heat,  is 
apt,  in  some  cases,  to  disturb  the  joints  of  the  plates,  where  high 
degrees  of  temperature  are  used,  and  to  render  them  leaky. 

We  have  avoided  both  these  evils,  by  removing  the  fire  from 
under  the  bottom  of  the  boiler,  and  placing  it,  as  in  the  drawing, 
in  a  furnace,  at  one  end,  whence  the  flame  reverberates 
through  a  flue  passing  under  the  vessel  to  be  heated.  As  the 
cold  air,  which  may  at  times  be  admitted,  comes  first  into 
immediate  contact  with  a  mass  of  heated  brickwork,  and  is 
mixed  before  it  passes  through  the  opening  into  the  flue,  by 
which  the  whole  is,  as  it  were,  wiredrawn  together,  and  so 
united  as  to  render  the  changes  of  temperature  more  gradual. 

The  front  of  the  furnace  is  provided  with  an  incUned  hopper, 
as  shown  in  Plate  LXXXI,  ,w:nich  is  to  be  kept  full  of  coal  at  all 
times,  preventing  the  pass&^e' of  any  air  that  way,  and  the 
fuel  may  be  occasionally  pusned  forward  into  the  furnace  with- 
out much  breaking  through,  it.  This  mode  of  feeding  boiler 
fire-places  has  been  used  before,  and  with  advantage,  and  parti- 
cularly where  the  coal  is  of  such  a  quality  as  not  to  cake  much, 
in  which  case  it  has  been  found  that  it  supplies  the  consumption 
for  a  long  time  with  very  little  trouble^  and  without  the  admission 
of  cold  air.  With  Newcastle  coal  it  will  riot  go  on  so  regularly, 
but  acts  very  well  with  a  little  assistance. 

The  hopper  is  made  of  cast  iron;  but  t\ie  \ov^«t^^axX.QfiSX,^ 
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which  k  in  contact  with  the  fire,  is  terminated  by  Welch  or 
Stourbrtdge  lumpg.  Under  it  a  small  door  is  placed^  which 
serves  to  permit  the  introduction  of  a  bar  to  breaJk  up  the  fire 
occasionally,  or  to  cut  out  the  cUnkers. 

The  furnace  is  further  provided  with  apertures  for  the  intro^ 
duction  of  air,  so  as  to  consume  the  smoke,  the  situation  of 
which  may  be  observed  in  the  two  sections.  In  the  lateral  one 
may  be  seen  where  two  enter  the  furnace  on  one  side;  the 
number  may  of  course  be  increased  at  the  option  of  the  builder ; 
and  in  the  transverse  section,  the  mode  of  conducting  the  air 
is  exhibited. 

It  has  been  very  judiciously  observed  that  when  cold  air  is 
admitted  in  a  direction  parallel  to  the  current  of  the  smoke,  it 
fifcquently  passes  with  it  into  the  chimney  without  inflaming  it, 
the  two  streams  running  as  it  were  together  without  mixing  in 
such  a  manner  as  is  required  to  produce  the  effect.  To  have 
the  inflammation  complete,  the  air  should  be  as  hot  as  possible> 
by  which  also  the  least  check  is  given  to  the  action  of  the  fire, 
and  the  current  shoiild  cross  that  of  the  smoke  where  they  meel> 
by  which  such  a  mixture  of  the  two  is  produced  as  is  required 
ibr  the  intended  purpose. 

The  air  in  this  furnace  is  first  admitted  by  small  passages  in 
its  sides,  which  are  fitted  with  registers,  and  passes  norizontally 
firo  as  to  strike  against  the  back  of  the  fire-bricks  lining  the  fire- 
pkce^  behind  wnich  it  rises  until  it  is  tiumed  through  small  aper- 
tures into  the  furnace.  The  vertical  passages  may  be  extended 
considerably  in  a  lateral  direction,  so  as  to  present  a  great  beating 
surface  to  tne  air,  which  also  will  serve  to  increase  the  durabi- 
Kty  of  the  fire-bricks  by  keeping  them  cooled  at  the  back.  The 
air  enters  so  as  to  cross  the  current  of  the  draft ;  and  the  opening 
into  the  fire  is  so  made  as  to  direct  the  influx  towards  the  centre^ 
and  to  prevent  it  from  striking  the  arch,  which  otherwise  would 
be  injured  by  it.  The  quantity  of  air  is  regulated  at  pleasure  by 
*the  registers ;  and  it  is  obvious  that  it  will  always  pass  into  the- 
fire  in  a  heated  state,  which  seems  to  be  essential  to  the  speedy 
inflammation  of  the  smoke.    Weare,  &c.  &c. 

John  and  Philip  Taylor^  • 

Description  of  the  Plate, 

Fig.  1.  Lateral  section,  showing  the  furnace  or  fire-placcj-^and 
one  end  of  a  long  steam  boiler,  under  which  the  flame  passed 
through  a  semicircular  flue  to  the  chimney  at  the  other  end.. 

A,  fire-place. 

B,  ash-pit. 

C,  throat  of  the  furnace . 

D,  flue  imder  the  boiler. 

E,  the  boiler. 

a;  the  hopper  for  coals* 
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b,  doolr  for  stoking. 

c  c,  passages  for  heated  air  to  consume  the  smokq. 

Fig.  2*  Transverse  section,  in  which  the  same  letters  refer  Ui^ 
the  same  parts  as  in  Fig.  1. 

dd,  entrances  for  air  to  inflame  the  smoke. 

e  e,  vertical  passages  behind  the  hnings   of  the  fire-place, 
through  which  the  air  ascends  and  becomes  heated^ 


Article  VI. 

Observati07is  on  the  River  Zaire.    Collected  from  the  Joumate 

of  Capt.  Tuckey  and  Prof.  Smith. 

Although  the  first  view  of  the  river  Zcdre  convinced  die 
gentlemen  who  had  imdertaken  to  explore  it,  that  its  magmtude' 
had  been  very  much  exaggerated,  stiil  it  was  found  to  be  a 
<x)nsiderable  stream,  perhaps  the  most  so  of  any  of  the  Afirican 
rivers  which  discharge  themselves  into  the  Atlantic.  The  depth 
of  the  river  at  its  mouth  appears  indeed  to  be  very  great,  as  ap 
common  soimding  Une  of  160  fathom^  did  not  reach  the  bottom; 
but  its  extreme  breadth  was  scarcely  three  miles,  and  its  velocity, 
concerning  which  such  wonderful  accounts  had  been  received^ 
was  never  more  than  five  knots  an  hour,  and  often  not  more  thaa 
two  and  a  half.  It  had  been  asserted  that  the  river  was  always 
in  *a  state  of  full  flood ;  and  on  this  fact  had  been  principally 
founded  the  hypotheses  of  its  being  the  embouchure  or  the* 
Ilfiger,  or  at  least  of  its  extending  up  into  the  heart  of  the  conti« 
nent  beyond  the  equator^  this,  however,  was  found  to  be  erro«> 
neous,  as  during  the  short  stay  which  the  expedition  made  intibe 
country,  they  observed  the  swell  of  the  water  distinctly  to  com-^ 
mehce  in  the  beginning  of  September ;  and  from  all  the  infomt* 
ation  which  they  could  obtain,  they  were  led  to  conclude  that, 
with  respect  to  its  periodical  floodinjgs,  it  did  hot  materially 
differ  from  tibe  other  tropical  rivers.  'Die  report  that  its  stream- 
was  so  powerful  as  entirely  to  resist  the  effisct  of  the  tide  appeared 
to  be  equally  incorrect.  Near  the  mouth  of  the  river,  its  banks 
are  low,  and  formed  of  aHuvial  earth;  they  are  covered  with: 
impenetrable  thickets  of  a  luxuriant  vegetation  of  the  mangrove, 
and  other  plants  of  similar  habits,  and  the  stream  is  firequently 
divided  into  several  channels  by  low  swampy  islands.  The  loose' 
texture  of  the  banks  of  the  river  causes  pei^tual  changes  in  the 
line  of  the  coast  and  the  direction  of  the  currents,  and  frequently^ 
small  fragments  of  the  matted  turf  are  detached  and  float  down 
the  stream,  with  the  cjrpenis  and  other  gramineous  plants  still 
remaining  upon  them.  These,  which  appear  to  have  been  verjp 
inconsiderable  in  size,  were  magnified  oy  tlix^  "^oiXxiiSgti&^^Vsa^^ 
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floating  islands,  torn  off  from  the  main  land  by  the  violence  of 
the  torrent,  and  suspended  by  its  velocity.  Beyond  the  alluvial 
ground,  the  coufitry  rises  into  rounded  hills  of  moderate  height, 
which  are  represented  as  being  generally  barren,  and  the  whole 
district  seems  to  be  but  thinly  peopled.  On  account  of  the  diffi- 
culty of  the  navigation,  depending  partly  upon  the  irregularity  of 
the  sea  breezes,  which  were  scarcely  sufficient  to  counteract  the 
force  of  the  stream,  and  still  more  from  the  winding  and  uncer- 
tain course  of  the  bed  of  the  river,  the  large  vessel  proceeded  only 
as  far  as  Embomma,  a  slave  mart  belonging  to  the  Portuguese, 
which  is  the  principal  settlement  in  the  country,  about  80  or  90 
miles  from  the  sea.  For  a  distance  of  30  or  60  miles  further,  the 
river  still  continues  to  be  navigable,  but  it  is  considerably  con- 
tracted in  its  dimensions,  and  the  hills  approach  so  near  to  e^uck 
other,  as  in  some  places  to  leave  only  narrow  strips  of  soil,  and 
in  others,  to  come  to  the  water's  edge.  They  are  described  as 
bare  and  rocky,  chiefly  composed  of  mica  slate,  with  masses  of 

auartz  rising  above  the  surmce.  In  the  httle  valleys  between 
le  hills,  there  is  more  of  the  appearance  of  fertility ;  but  the 
whole  district  appears  to  have  been  barren  and  uninteresting. 
The  climate  is  represented  as  pleasant,  the  thermometer  seldom 
exceeding  76°  in  the  day,  or  descending  below  60°  in  the  night ; 
the  atmosphere  was  generally  serene,  and  the  diurnal  changes 
uniform.  In  the  morning  there  are  light  breezes  from  the  S. ;  and  " 
for  some  hours  in  the  middle  of  the  day  or  afternoon,  there  is  a 
regular  sea  breeze. 

The  dreariness  of  the  country  increased  as  the  travellers 
advanced  into  the  interior.  Capt.  Tuckey  remarks,  "  the  most 
striking  features  of  the  country  are  the  extreme  barrenness  of  the 
hills  near  the  river,  the  whole  being  still  composed  of  slate  with 
masses  of  quartz  and  sienite,  the  latter  becoming  the  main 
formation,  as  we  advanced  to  the  S.E.  with  perpendicular 
Assures  from  three  inches  to  one  quarter  inch  in  breadth  iilled 
with  quartz.'*  The  bed  of  the  river  continues  to  contract  in  its 
dimensions,  and  all  navigation,  even  for  canoes,  becomes  at 
length  impracticable,  and  remains  so  for  about  40  miles.  The 
water  was  here  not  more  than  from  300  to  600  yards  broad  ;  its 
current  necessarily  becomes  rapid,  is  broken  into  whirlpools  by 
rocks,  while  the  banks  are  in  many  parts  almost  perpendicular, 
and  rise  up  to  a  great  height.  Besides  a  succession  of  smaller 
rapids,  there  is  a  larger  one  in  this  part,  which  is  spoken  of  by  the 
natives  as  a  prodigious  cataract.  When  the  travellers,  saw  it, 
which,  however,  was  just  before  the  commencement  of  the  rainy 
season,  ''they  were  not  less  surprised  than  disappointed,  instead 
<rf  a  second  Niagara,  which  the  description  of  the  natives,  and 
their  horror  of  it,  had  given  us  reason  to  expect,  to  find  a  compa- 
rative brook  bubbling  over  its  stony  b^d."  Perhaps  in  the 
flooded  state  of  the  river,  this  rapid,  which  is  called  the  fall  of 
Yellala  n\ay  correspond  more  nearly  with  the  description  which 
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tke  natives  gave  of  it.  At  all  times^  however,  it  is  qmte  siiffi* 
cient  to  put  an  entire  stop  to  all  navigation ;  and  besides  this 
particular  obstacle^  the  stream  is,  in  this  part  of  its  course,  foil 
of  eddies  and  whirlpools,  and  in  some  places  darts  along  with 
v€ry  great  velocity.  The  fall  of  Yellala  is  formed  by  a  succession 
of  ridges  of  micaceous  slate,  that  cross  the  stream  in  an  oblique 
direction ;  the  rocks  on  both  sides  the  fall  are  very  steep,  and 
the  mica  slate,  which  is  here  undulating,  abounds  with  veins  of 
quartz  and  compact  feldspal*. 

After  passing  this  long,  rocky  defile,  the  river  again  expands  to 
a  breadth  nearly  equal  to  that  of  its  mouth,  the  banks  become 
picturesque  and  beautifully  varied,  assuming  the  appearance  of 
a  succession  of  lakes,  while  the  country  itself  seemed  to  be  much 
improved  in  fertility.  It  is  remarkable  that  from  the  mouth  up 
to  this  point,  the  ^aire  does  not  receive  a  single  branch  of  the 
least  consequence.  Here  the  labours  of  the  party  terminated ; 
and  respecting  the  source  of  the  Zaire,  we  are  left  entirely  to 
conjecture,  as  the  reports  that  they  were  able  to  collect  from  the 
natives  were  perfectly  vague,  and  not  in  the  least  to  be  depended 
upon.  As  to  the  hypothesis  of  the  Zaire  being  the  continuation 
of  the  Niger,  we  confess  that  the  general  impression  produced 
on  our  minds  is  completely  adverse  to  it;  for  although  the 
Zaire,  as  it  passes  through  the  kingdom  of  Congo,  is  ja.  river  of 
considerable  magnitude,  it  appears  in  the  higest  degree  impro- 
bable that  the  stream  which  Park  saw  at  Sego  should  not  have 
received  a  greater  accession  after  travelling  some  hundreds  of 
miles.  If  me  expedition  to  Congo  can  be  considered  as  throw* 
ing  any  Ught  upon  the  curious  problem  of  the  termination  of  the 
'Niger,  we  shoxud  be  disposed  to  say  that  it  has  done  so,  in  as 
Q[iuch  as  it  proved  this  river  not  to  be  identical  with  the  Zaire* 


mF 


Article  VII, 

Morphium  and.  Meconic  Acid.* 

In  the  number  of  the  Annak  for  June,  1817,  we  gave  some 
^account  of  the  properties  of  the  first  of  these  substances,  to 
which  we  shall  now  add  a  few  more  particulars.  Many  chemists 
had  endeavoured  to  analyze  opiu^i,  and  M.  Derosne,  whx)se 
account  appeared  in  vol.  xlv.  oi  the  Ann.  de  Chimie,  was  sup- 
pQsed  to  nave  detected  the  principle  on  which  its  specific 
properties  depend.  By  a  succession  of  solutions,  crystalliza- 
tions, and  distillations,  he  procured  a  crystallizable  body,  which 
appeared  to  form  a  proximate  principle  of  the  opium,  and  to  be 

•  Abridged  from  Ann.  de  Chim.  t.  y.  pind  Jonrnc^  de  Phftrm^  for  OcU  ISl'X, 
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iH  an  tmcombined  state^  to  which  he  gave  the  name  of  the 
eBsential  salt  of  opium.  It  possessed  the  narcotic  properties  of 
thiis  substance  in  a  high  degree,  and  in  its  chemical  relations 
partook  of  the  nature  of  a  resin. 

The  examination  of  opium  has  been  more  lately  undertaken 
by  M.  Sertuemer,  and  the  results  of  his  experiments  have  been 
considerably  different  from  those  of  M.  Derosne,  or  rather  he 
has  carried  his  researches  to  a  m'eater  degree  of  minuteness,  so 
as  to  have  detected  in  opium  what  seem  to  be  t\firo  new  vegetable 
principles,  one  the  morphium,  which  possesses  many  characters 
of  an  alkali,  the  other,  a  new  vegetable  acid,  to  wmchhe  gives 
the  name  of  the  meconic  acid.    To  procure  morphium,  the 
extract  of  opiimi  is  digested  in  acetic  acid,  or  even  in  warm 
water,  ammonia  is  added  in  excess,  and  the  morphium  is  preci- 
pitated.    It  is,  however,  united  to  a  quantity  of  extract  and 
meconic  acid,  to  deprive  it  of  which  it  is  dissolved  in  diluted 
sulphuric  acid,  and  a^n  precipitated  by  ammonia ;  it  may  be 
still   further  purified  by  alcohol.     For  the  leading  characters 
of  morphium  and  its  combinations  with  the  aciojs,   we  shall 
refer  our  readers  to  the  account  which  we  have  already  given 
of  it,  and  shall  now  proceed  to  the  meconic  acid.    This  sub- 
stance was  entirely  overlooked  by  M.  Derosne  in  his  examina- 
tion  of  opium;    M.  Sertuemer  procured  it  by  the  following 
process.     After  precipitating  the  morphium  from  a  solution  of 
opium  by  ammonia,  he  adds  to  the  residual  fluid  a  solution  of 
the  muriate  of  barytes  ;  a  precipitate  is  in  this  way  formed  which 
is  conceived  to  be  a  quadruple  compound  of  barytes,  morphium> 
extract,  and  the  meconic  acid.    The  extract  is  removed  by 
alcohol,  and  the  barytes  by  sulphuric  acid,  when  the  meconic 
acid  is  left  merely  in  combination  with  a  portion  of  the  morphium^ 
and  from  this  it  is  purified  by  successive  solutions  and  evapora- 
tions.   The  acid 'when  sublimed  forms  long  colourless  needles  ; 
it  has  a  strong  aflfinity  for  the  oxide  of  iron,  so  as  to  take  it  from 
the  muriatic  solution,  and  form  with  it  a  cherry-red  precipitate ; 
it  also  forms  a  crystailizable  salt  with  lime,  which  is  not  decom- 
'  posed  by  sulphunc  acid;  and  what  is  of  importance,  it  seems  to 
possess  no  particular  power  over  the  body  when  received  into 
the  stomach.    The  essential  salt  of  opium  obtained  by:  M.  De- 
rosne is  conceived  to  have  been  the  meconate  of  morpnium,  i.  e» 
a  compound  of  the  two  new  principles  contained  in  opium. 
.    The  two  new  substances  have  been  examined  by  M.  Robi* 
Quet  and  M.  Vogel.     M.  Robiquet,  in  order  to  discover  whether 
tne  morphium  owed  any  of  its  pecuHar  character^  to  a  portio9! 
of  ammonia  still  adhering  to  it,  substituted  magnesia  for  ther 
ammonia ;  but  he  procured  morphium  by  this  process  of  the  same 
nature  as  in  the  former  ;  it  exhibited  an  equally,  or  even  a  more 
decisive  alkaline   character.     M.  Robiquet  employed  a   more 
effectual  method  of  procuriiig  the  meconic  acid  than  that 
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employed  by  Sertuemer ;  it  consisted  essentiaJIy  in  treating  Hie 
opium  with  magnesia,  in  ordet  to  extract  the  morphium,  when 
tne  meconate  of  magnesia  is  fonned  at  the  same  time.  The 
magnesia  is  remoTedly  adding  the  mufiate  of  ba^s,.  and  the 
barytes  is  afterwards  removed  by  diluted  sulphuric  acid.  The 
dperation  is  more  complicated  ihari  the  one  employed  by 
M.  Sertuemer^  but  the  m^couic  acid  is  procured  in  much  larger 
proportion. 

The  meconic  acid  is  stated  to  be  very  soluble  both  in  alcohol 
and  in  water ;  it  does  not  seem  to  precipitate  the  oxides  of  iron 
as  M.  Sert3ierner  conceived^  although  it  gives  a  bright  red  coloiir 
to  the  solutions  of  iron,  nor  does  it  appear  to  form  combinations - 
with  the  oxides  of  copper  or  mercury  ;  but  with  potash^  soda, 
and  lime^  it  forms  crystallizable  salts.    M.  Robiquet,  in.  oppo^ 
sition  to  the  opinion  of  M.  Sertuener,  conceives  that  the  salt 
obtained  by  M.  Derosne  is  not  the  meconate  of  morphiiun;  but 
he  does  not  inform  us  what  is  the  constitution  of  this  substance. 
M.  Vogel  observes  that  morphium  may  be  obtained  in  larger 
quantity  if  the  opium  be  dissolved  in  acetic  acid  than  in  water, 
and  finds  that  it  possesses  the  same  properties  whatever  alkali  or 
alkaline  earth  we  employ  for  its  precipitation.    He  obtained  the. 
meconic  acid  by  precipitating  the  residual  fluid  after  the  removal 
of  the  opium  oy  the  nitrate  of  barytes ;  it  was  then  digested 
with  alconol;  ana  afterwards  treated  with  diluted  sulphuric  .acid« 
Brown  crystals  are  deposited^  consisting  of  the  acid  in  an  impure 
state ;  they  may  be  purified  by  sublimation,  but  the  quantitj/F 
thns  procured  is  very  small ;  it  may  be  obtained  more  copiously 
by  diASolying  them  in  hot  water  and  causing  them  to  crystaQu^e 
a  second  time.    The  power  which  the  meconic  acid  possesses 
of  reddening  the  solutions  of  iron  is  so  great  as  to  render  it  even 
a  more  dehcate  test  for  this  i^etal  than  the  prussiate  of  potash* 
Upon  the  whole  there  seems  no  reason  to  doubt  the  general  cor^ 
vectness  of  M.  Sertuemer's  results,  that  opium  contains  two  pecu- 
liar vegetable  principles  ;  that  one  of  them  is  of  an  alkaline  and 
the  other  of  an  acid  nature,  and  that  the  former  is  the  body  which 
is  the  vehicle  of  the  narcotic  part  of  this  substance.    The  only 
circumstance  that  seems  to  be  wanting  to  remove  all    doubt 
respecting  so  remarkable  a  fact  as  that  of  the  discovery  of  a  xkew 
alkali,  is  that  the  alkali  or  alkaline  earth,  which  is  employed  im 
the  process,  should  be  afterwards    completely  recovered   or 
accounted  for,  so  as  to  remove  all  doubt  respecting  the  possibility 
of  a  portion  of  it  still  adhering  to  the  morphium  and  giving  it  its 
supposed  alkaline  properties.  ' 
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Article  VIII. 

On  softenins  Steel  by  heating  and quenchingit,  and  on  the  hard^ 
emng  ana  tempering  it  at  one  Operation.   By  Thomas  Gill,  Esq. 

(To  the  Editors  of  the  Annals  of  Philosophy.) 

No,  11,  Covent  Garden  Chambertf 
GENTLEMEN,  June  15,  1818. 

I  HAVE  now  the  pleasure  of  coinmunicating  for  insertion  in 
your  Annals  J  the  above  two  processes  on  steel ;  and  which,  to 
ti^sans  in  general,  may  seem  to  be  impossibilities,  being  so  very 
Afferent  to  the  general  practices ;  but  which,  nevertheless,  can 
be  readily  performed  under  proper  management,  and  possess 
ve^  considerable  advantages  over  the  ordinary  methods. 

tt  is  well  known  that  unless  steel  be  heated  to  the  proper 
degree,  it  will  not  harden  on  being  quenched  in  water,  or  other 
proper  fluid ;  but  it  has  escaped  the  general  observation,  that 
steel  heated  rather  below  tlie  hardening  point  and  quenched  will  be 
softened  thereby^  and  in  a  much  superior  manner  than  by  the 
usual  methods  of  annealing  it,  insomuch  that  it  can  be  more 
readily  filed,  turned,  8cc;  and  is  entirely  free  from  mns  or  hard 
spots ;  and  as  it  is  not  at  all  Uable  to  be  injured  by  uiis  process^ 
and  can  be  softened  thereby  in  a  much  shorter  time  than  by 
annealing  it,  so  it  ought  to  be  universally  adopted. 

Steel  springs  are  usually  hardened  and  tempered  by  two 
distinct  operations,  being  nrst  heated  to  the  proper  degree,  and 
hardened  by  quenching  in  water,  oil,  &c.  and  then  tempered, 
either  by  rubbing  them  bright  and  heating  them  till  they  acquire 
a.  pale  blue  or  grey  colour,  or  by  burning  or  blazing  off  Ae 
oil,  &c. 

■   It  is,  however,  now  found  that  both  operations  may  be  advaji«> 
tageously  performed  at  once,  in  the  following  manner  : 

The  steel  being  heated  to  the  proper  degree,  is  to  be  plunged 
into  a  metallic  bath  composed  of  a  mixture  of  lead  and  tin,  such 
for  instance  as  plumbers'  solder,  and  which  is  heated  by  a  proper 
furnace,  to  the  tempering  degree,  as  indicated  by  a  pyrometer 
or  thermometer  placed  in  the  bath,  when  the  steel  wilt  he  at  once, 
hardened  and  tempered j  and  with  much  less  danger  of  warping  or 
cracking  in  the  process  than  if  treated  in  the  usual  way. 

It  would  be  a  further  improvement  to  heat  the  steel  in  a  bath 
of  red-hot  lead  to  the  proper  degree  for  hardening,  previous  to 
quenching  and  tempering  it  in  the  other  metallic  bath,  as  it 
would  thereby  be  more  uniformly  heated,  and  be  in  less  danger 
of  oxidation  ;  and,  indeed,  it  is  an  excellent  method  of  heating 
steel,  either  for  softening  it,  as  in  the  first  described  process,  or 
for  hardening  and  tempering  it  at  once,  as  in  the  last  mentioned 
oae,  or  even  for  hardening  it  in  the  usual  method. 
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Hoping  these  suggestions  will  lead  to  the  improvement  of  the 
articles  made  of  steel,  and  that  they  may  also  induce  other  per- 
sons, who  may  be  possessed  of  processes  not  generally  known, 
to  communicate  them  through  your  channel  for  the  public  good, 
I  have  the  pleasure  to  remain,  Gentlemen, 

Your  most  obedient  servant, 

Thomas  Gill, 


Article  IX. 


History  of  Dr.  Brewster's  Kaleidoscope,  with  Remarks  on  it* 
supposed  Resemblance  to  other  Combinations  of  plain  Mirrors* 
Fr^  a  Correspondent*  J  ^ 

As  this  instrument  has  excited  great  attention,  both  in  this 
country  and  on  the  Continent,  the  readers  of  the-4nwfl&will  doubt- 
less take  some  interest  in  the  history  of  the  invention.  In  the 
year  1814,  when  Dr.  Brewster  was  engaged  in  experiments  on 
the  polarization  of  light  by  successive  reflections  between  plates 
of  glass,  which  were  published  in  the  Phil.  Trans,  for  1816,  and 
honoured  by  the  Royal  Society  of  London  with  the  Copley  medal, 
the  reflectors  were  m  some  cases  inclined  to  each  other,  and  he 
had  occasion  to  remark  the  circular  arrangement  of  the  images 
of  a  candle  round  a  centre,  or  the  multiplication  of  the  sectors 
formed  by  the  extremities  of  the  glass  jplates.  In  repeating,  at 
^  subsequent  period,  the  experiments  of  M.  Biot  on  the  action  of 
fluids  upon  light.  Dr.  B.  placed  the  fluids  in  a  trough  formed  by 
two  plates  of  glass  cemented  together  at  an  an^e.  The  eye 
being  necessarily  placed  at  one  end,  some  of  the  cement  which 
had  been  pressed  through  between  the  plates  appeared  to  be 
arranged  into  a  regular  figure.  The  symmetry  of  this  figure 
being  very  remarkable.  Dr.  B.  set  himself  to  investigate  the 
cause  of  tne  phen9menon  ;  and  in  doing  this  he  discovered  the 
leading  principles  of  the  kaleidoscope.  He  found  that  in  order 
to  produce  perfectly  beautiful  and  symmetrical  forms,  three  con- 
ditions were  necessary. 

1.  That  the  reflectors  shoidd  be  placed  at  an  angle,  which 

*  In  the  last  ouraber  of  the  Annals  (p.  451 ),  -we  inserted  some  remarks  vpoa 
the  kaleidoscope,  iT:ore  especially  concerning  its  discovery  by  Dr.  Brewster,  and 
the  circomstances  in  which  it  essentially  differs  from  those  instruments  that  ba:ve 
been  supposed  to  bear  a  general  resemblance  to  it.  The  subject  is  so  generally 
interesting,  that  we,  4^"*^^  hesitate  to  present  to  our  readers  a  second  and  more 
extended  communication  on  the  same  topic,  in  which  the  history  of  the  discovery  is 
more  minutely  traced,  and  the  differences  more  fully  detailed  between  the  kalei- 
doscope and  the  apparatus  described  by  Bradley.  We  have  omitted  the  letter 
from  Prof.  Playfair  to  Dr.  Brewster,  as  it  had  already  appeared  in  the  Annuls^ 
retaining  only  the  postcript ;  and  we  have  also  curtaUed  iVve  ^tWc\«  Vck  ^otBUb  ott^ 
jparts,  which  seemed  af  less  importance.- 
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was  an  eten  or  an  odd  aliquot  part  of  a  circle^  when  the  pbjisct 
was  regular ;  or  the  even  aliquot  part  of  a  circle  when  the  object 
was  irregular. 

.  2.  That  out  of  an  infinite  number  of  positions  for  the  object 
both  within  and  without  the  reflectors,  there  was  only  one  position 
where  perfect  symmetry  could  be  obtained,  namely,  by  placing 
the  object  in  contact  with  the  ends  of  the  reflectors. 

3.  That  out  of  an  infinite  number  of  positions  of  the  eye, 
there  was  only  one  where  the  symmetry  was  perfect,  namely,  as 
near  as  possible  to  the  angular  point,  so  that  the  circular  field 
could  be  distinctly  seen ;  and  that  this  point  was  the  only  one 
out  of  an  infinite  number  at  which  the  uniformity  of  the  Ught  of 
the  circular  field  was  a  maximum. 

Upon  these  principles  Dr.  B.  constructed  an  instrument,  in 
which  he  fixed  permanently  across  the  ends  of  reflectors  pieces 
of  coloured  glass,  and  other  irregular  objects,  and  he  snowed 
the  instrument  in  this  state  to  some  members  of  the  Royal 
Society  of  Edinburgh,  who  were  much  struck  with  the  beauty  of 
its  effects.  In  this  case,  however,  the  forms  were  nearly  perma- 
nent, and  a  slight  variation  was  produced  by  var^g  the  position 
of  the  instrument,  with  respect  to  the  light.  The  great  step, 
however,  towards  the  completion  of  the  instrument  remained  yet 
to  be  made  ;  and  it  was  not  till  some  time  afterguards  that  tlie 
idea  occurred  to  Dr.  B,  of  giving  motion  to  objects,  such  as  pieces 
of  coloured  glass,  i^c.  which  were  either  fxcd  or  placed  loosely  in  a 
cell  at  the  end  of  the  instrument.  When  this  idea  was  carried  into 
execution,  the'kiileidoscope,  in  its  simple  form,  was  completed. 

In  this  state,  however,  the  kaleidoscope  could  not  be  consi- 
dered as  a  general  philosophical  instrument  of  universal  applica- 
tion ;  for  it  was  incapable  of  producing  beautiful  forms  unless  the 
object  was  nearly  in  perfect  contact  with  the  end  of  the  reflectors. 

The  next,  and  by  far  the  most  important  step  of  the  invention,  ^ 
was  tliereforo  to  remove  this  limitation  by  employing  a  draw 
tube  and-  lens,  by  means  of  which  beautiful  forms  could  be 
created  from  objects  of  all  sizes,  and  at  all  distances  firom  the 
observer.  In  this  way  the  power  of  the  kaleidoscope  was  indefi- 
nitely extended,  and  i»very  object  in  nature  could  be  introduced 
into  tht>  nicturti  in  the  wauio  manner  as  if  these  objects  had  been 
reduced  ui  size,  and  artuully  placed  at  the  end  of  the  reflectors. 

When  \\\v  inHtnnuent  was  brought  to  this  state  of  perfection. 

Dr.  Brewster  wan  urgt^l  by  his  friends  to  secure  the  exclusive 

property  of  it  by  u  j)uteiii  ;  and  he  aoooulingly  took  out  a  patent 

tat  '^  A   Mew  ()i>iieal  InHtriunent  for  creating  and  exhibiting* 

bfAUtifUl  FormM.*     In  thr  Nneeifn  ation  of  his  patent  he  describes 

Utiit.  .JHiltidywuopti  in  two  (liirereut  forms.    The  first  consists  of 

fMtOtin^  [ilanctH,  put  totvt^Uier  according  to  the  principles 

dfionhedi  uud  nlaced  in  a  tube,  with  an  eye-hole  in  the 

r  .position  whicn  f^iwn  8yminetr)*  and  a  maximum  uni- 

Jfng)\i,  and  with  objects  »iuch  a^  cA>loured  ^ass,  p/ace^ 
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in  the  pcfsition  of  symmetry ,  and  put  in  motion  either  by  a  rotatory 
mowmenty.  or  by  their  own  gravity y  or  by  both  combined.  The 
second  form  oi  the  instrument,  described  in  the  specification, 
is  when  the  tube  containing  the  reflectore  is  placed  in  a  secoiid 
tube,  at  the  end  of  which  is  a  convex  lens  which  introduces  into 
ihe  picture  objects  of  all  magnitudes,  and  at  every  distance,  as 
has  been  already  described. 

After  the  patent  was  signed,  and  the  instruments  in  a  state  of 
forwardness,  the  gentleman  ivho  was  employed  to  manufacture 
them  under  the  patent,  carried  a  kaleidoscope  to  show  to  th^ 
principal  London  opticians,  for  the  purpose  of  taking  orders 
irom  them.  These  gentlemen  naturally  made  one  for  their  own 
use,  and  for  the  amusement  of  their  friends ;  and  the  character 
of  the  instrument  being  thus  made  public,  the  tinmen  and  glazier)^ 
began  to  manufacture  the  detached  parts  of  it,  in  order  to  evade 
the  patent ;  while  others  manufactured  and  sold  the  instrument 
complete,  without  being  aware  that  the  exclusive  property  of  it 
had  been  secured  by  a  patent. 

In  this  way  the  invasion  of  the  patent  right  became  general 
ftmong  that  class  of  individuals  against  whom  the  law  is  seldom 
enforced  but  in  its  terrors.  Some  workmen  of  a  higher  class 
were  encouraged  to  j^iracy  by  this  universal  opposition  to  the 
patent;  but  none  of  the  respectable  London  opticians  would 
yield  to  the  clamours  of  their  customers,  to  encroach  upon  the 
rights  of  an  inventor,  to  whom  they  were  at  least  indebted  for  a 
new  and  a  lucrative  article  of. trade. 

In  order  to  justify  these  piratical  proceedings,  it  became 
necessary  to  search  out  some  combinations  of  plain  mirrors, 
which  might  be  supposed  to  have  some  resemblance  to  Dr. 
Brewster's  instrument ;  and  it  would  have  been  strange  indeed 
if  some  theorem  or  experiment  had  not  been  discovered,  which 
could  have  been  used  to  impose  upon  the  great  crowd  who  are 
entirely  ignorant  of  the  principles  and  construction  of  optical 
instruments.  There  never  was  a  popular  invention  whicn  the 
labours  of  envious  individuals  did  not  attempt  to  trace  to  some 
remote  period ;  and  in  the  present  case  so  many  persons  had 
.hazarded  their  fortunes  and  their  characters,  that  it  became 
necessary  to  lay  hold  of  something  which  could  be  constinied  into 
an  anticipation  of  the  kaleidoscope. 

The  first  supposed  anticipation  of  the  kaleidoscope  was  found 
in  Prop.  Xlll.  and  XIV.  of  Professor  Wood's  Optics,  where 
that  learned  author  gives  a  mathematical  investigation  of  tlie 
number  and  arrangement  of  the  images  formed  by  two  reflectors, 
either  inclined  or  parallel  to  each  other.  This  theorem  assigns 
no  position  either  to  the  eye  or  to  the  object,  and  does  not  even 
include  the  principle  of  inversion,  which  is  absolutely  necessary 
to  the  production  of  symmetrical  forms.  The  theorem  is  true, 
whatever  be  the  position  of  the  object  or  of  the  eye.  In  order  to 
put  this. matter  to  rest.  Dr.  Brewster  wrote  ^  V^V\.^x  Xoi/^xoSfc^^wt 
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Wonil,  rn(|iU!Hiiii^  him  to  nay  if  he  had  any  idea  of  the  effects  of 
fhn  kiihii(l«m(:()|H!  when  he  wrote  those  propositions.  To  this 
lisMnr  Dr.  i).  received  the  following  handsome  and  satisfactory 
ailMWrr  : 

«  St.  John's,  May  19,  1818. 

"  Sir, — T\w  propositions  I  have  given  relating  to  the  number 
of  iniiip;(*K  foniH'd  hy  phme  reflectors  inclined  to  each  other, 
ctinttiiii  merrly  tlit*  nmthematical  calculation  of  their  number  and 
tirrtui;;;(*in(Mi( .  The  effhts  produced  bi/  the  kaleidoscope  were  never 
iM  wf/  vontrmplation.  My  attention  has  for  some  years  been 
tiirnrd  to  othiT  s\ibj(*r.ts/and  I  regret  that  I  have  not  time  to 
fiMul  your  Opiiciil  Treatise,  which  1  am  sure  would  give  me  great 
pItmHurr..     I  unt,  SSir,  your  obedient  humble  servant, 

«  J.  Wood/' 

*rho  next  supposed  anticioation  of  the  kaleidoscope  was  an 
iustruinont  pr^iposed  by  Mr.  liradley  in  1717.  This  instrument 
%-ouNists  of  two  lur|^  pieces  of  silvered  looking-glass,  Jive  inches 
«;iiiV  and  tonr  inches  high,  jointed  together  with  hinges,  and 
o)H'nin^:  hko  a  hook.  Those  plates  being  set  upon  a  geometrical 
dniw  in);\  and  iho  eye  boiui;  placed  in  front  of  the  mirrors,  the 
Ut\es  oMho  dniwitiii;  were  seen  multiplied  by  repeated  reflections. 
Th»s  tusfnuuenl  was  described  lona:  before  bv  Kircher,  and  did 
uoi  receuv  a  sino[le  iniprv^vement  from  the  hands  of  Bradley.  It 
hAs  Iveu  ot\en  mtide  by  the  opticians,  and  was  principally  used 
tor  muttipK  XU);:  the  human  face,  when  placed  between  the 
uun\>rs  ;  \>ut  no  person  ever  thoiurht  of  applying  it  to  any  pur- 
(SNse  vM*  utilUY.  or  \>f  usm^  it  as  an  instrument  of  rational  amuse- 
ttK'u!*  by  tKe  cr^^atKMi  of  beautiful  forms.  From  the  veiy 
cxMu^fuwti^Mi  of  the  u\str\imcnt«  iiule^^d,  it  is  quite  incapable  of 
pi\H{U\MU);  auy  of  the  sinpilar  etiwts  evhibtted  by  the  Laleido- 
!tvV{Hr  \%  ii\\<^^  \x\\\ct\i.  a  senes  of  r?tleo:ed  imi^es  arranged 
tv^ut^i  A  \"rs\tre .  but  so  dvvs  a  pa;r  of  Lx-ikir.c-gl^a^es  placed 
A)V9;t%^A;\\  :;;  *tx  AjMrtmeiit,  and  so  do  :he  pscces  of  n;im>r  glass 
^',r\  \xh;%'h  ;e\\eUers  luuhiply  the  wdr^f^  ixlibiied  at  their 
\HW^v>i**,  It  «u>5:?\t.  therx*tou\  be  as  iiir^iviehr  ziiAintained  that 
*;\>i  v^f  xSose  \V.u\'K:«ations  of  uurr^^rs  ^-^  a  iikiic^cope.  as  that 
l%*xiV>  V  ;n*;v  of  ivatvs  ^  as  an  a;:::c;i\ik::«:n  :t  :r.i:  iz^oument. 
A*  ^>,<*  3inv'Ax^:\  lv:x»e\':\  :he  :«o  his  K>ez  '"•j;-^r.*:iicd  by 
^t;s***v,:  AVxoi  ;v,trve*tx\i  ;:v.:\ui;:A!s,  >a^  shill  Se  i:  5^:ne  pains  to 
%^vy*i*i«  to  tV  :v^vr  ;he  v;;:?vr5r;;0i*s  SvAi-r.  :h^>e  no  iiistzu- 
iN^ir^t»  *  A;Ni  >*v  ^h*",  o,o  :h:s,  ^i-st,  u;vr,  :r.^  s^ror^inria  liat  the 

In  I*  IWiifxV  ;vcs:;*,;xuer:/  1;\  :i^  'i.i.!-i:c:*oci:e.  the 

lift  V<H^I^    »    St*^   •^h.i^^x  :h^r     'i':\j:-:>.  ,'  r>.i  r^:f*  i^ust  be 
liMlMl^'^lW  (hkw*  v; :,  ,*c  rv-^,  ,v  six  rzaes  their 
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'3^  In  Bradley's  iiutrumeiit,  3.  In  the  kaleidoscope,  tiie 

from  the  errdneoiui  position  of  eye  is  placed  so  that  the  unl* 

thd  ey«;  tiiereili^  great  inequa^  formity  of  light  is  a  maximum, 

Utyoflig^t  in  the  sectoi^V^and  and  the  last  sectors  are  dis* 

the   list  sectors  •  are  scarcely  tinctly  visible. 
visible. ' 

4.  In  Bradley's  instrument,  4.  In  the  kaleidoscope,  aU 
the  figure  consists  of  eUiptical,  the  sectors  are  equal,  and 
and  consequently  unequal  sec-  compose  a  perfect  circle,  and 
tors.  the  picture  is  perfectly  sym- 

meJcal.  ^\  '    ^ 

5.  In  Bradley's  instrument,  5.  In  the  kaleidoscope^  the 
the  unequal  sectors  <2o  710^  timVe,  equal  sectors  all  unite  into  a 
but  are  all  separated  from  one  complete  and  perfectly  symme« 
another  by  a  space  equal  to  the     trical  figure. 

thickness  of  tha  mirror  glass. 

6.  In  Bradley's   instrument,  6.  In  the  kaleidoscope,  the 
the  images  reflected  from  the  secondary  reflections  are  en- 
first  surface  interfere  with  those  tirely  removed,  and  therefore 
reflected  from  the  second,  and  no  confusion  takes  place* 
produce  a  confusion  and  over- 
lapping of  images  entirely  in- 
consistent with  symmetry. 

7.  In  Bradley's  instrument,  7.  In  the  kaleidoscope,  the 
the  defects  in  the  junction  of  eye  is  placed  so  that  these 
the  plates  are  all  rendered  visi-  defects  of  junction  are  invi- 
ble  by  the  erroneous  position  of  sible. 

the  eye. 

The  reader  will  observe,  that  in  this  comparison  the  two 
instruments  ar^  supposed  to  be  applied  to  geometric  lines  upon 
paper f  and  that  this  was  the  only  purpose  to  which  Bradley  ever 
thought  of  applying  his  mirrors  ;  yet  the  kaleidoscope  is  in  every 
respect  a  supenor  instrument,  even  for  that  mfenor  purpose,  and 
^ives  true  symmetrical  forms,  which  the  other  instrument  is 
incapable  of  doing. 

In  the  comparison  which  has  now  been  made,  we  have 
degraded  the  kaleidoscope  by  contrasting  its  effects  with  those 
which  Bradley's  instrument  is  capable  of  producing,  for  these 
effects  are  not  worth  the  looking  at.  "When  we  attempt  to 
employ  Bradley's  instrument  to  produce  the  effects  which  nave, 
been  so  much  admired  in  the  kaleidoscope,  namely,  to  produce 
beautiful  forms  from  transparent  or  opaque-coloured  objects 
contained  in  a  cell,  and  at  the  end  of  the  reflectors  it  fans  so 
entirely  that  no  person  has  succeeded  in  the  attempt.  It  is 
indeed. quite  impossible  to  produce  by  it  the  beautifiil  and 
symmetrical  forms  which  the  kaleidoscope  displays.  Had. this 
been  possible,  Dr.  Brewster's  patent  might  have  been  invaded 
with  impunity  by  every  person  who  chose  to  manufacture  Brad- 
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ky^s  inBtrament ;  but  this  was  never  tried,'*^  and  for  the  best  of 
all  reasons^  because  nobody  would  have  purchased  it. 

We  trust  that  no  person,  ivho  wishes  to  judge  of  this  subject 
with  candour,  will  form  an  opinion  without  having  aetualfy  mmk 
and  used  the  instrument  proposed  by  Bradley.  I^t  any jpersoa 
take  Bradley's  plates,  and,  having  set  them  at  an  angle  of^SO^  or 
22^^,  place  them  upon  a  cell  containing  fragnlents  of  coloured 
glass,  ne  will  infallibly  find  that  he  cannot  produce  a  picture  tii 
any  symmetry  or  beautv.  The  disunion  of  the  sectors,  the 
darkness  of  the  last  reflections,  and  flie  enormous  devialioa 
from  symmetry,  towards  the  centre  of  the  figure,  will  convince 
him,  if  he  required  conviction,  that  the  instrUmlBnt  is  entitdy 
useless  as  a  kaleidoscope.  To  those,  however,  who  are  ndt 
capable,  either  for  want  of  knowledge  or  want  of  time,  to  mak^ 
such  a  comparison,  we  may  present  the  opinion  of  three  of  the 
most  eminent  natural  philosophers  of  the  present  day,  viz.  thf 
celebrated  Mr.  Watt,  Professor  Playfkir,  and  Professor  Pictct. 

"  It  has  been  said  here,"  says  Mr.  Watt,  "  that  you  took  the 
idea  of  thcf  kaleidoscope  from  an  old  book  on  gardening.  My 
friend,  the  Rev.  Mr.  Corrie,  has  procured  me  a  sidxt  of  the 
book.  It  is  Bradley's  Improvements  of  Planting  and  GardeniM* 
London  1731,  part  2,  chap.  i.  It  consists  of  two  pieces  of  looik* 
ing  glass  of  equal  bigness,  of  the  figure  of  a  long  square,  five 
mches  long  and  four  inches  high,  hinged  together,  upon  oue  of 
the  narrow  sides,  so  as  to  open  and  shut  like  the  leaves  of  a 
book,  which,  being  set  upon  their  edges  upon  a  drawing,  will 
show  it  multiphed  by  repeated  reflections.  This  instrument  1 
have  seen  in  ray  father's  possession  70  years  ago,  and  frequently 
since ;  but  what  has  become  of  it  I  know  not.  In  my  opinion, 
the  appUcation  of  the  principle  is  very  different  from  that  of  yout 
kaleidoscope." 

Postcsript  to  Prof.  Play  fair's  Letter.    {For  the  Letter  it  self y  set 

^wwafe,  xi.  451.) 
"  P.  S. — Granting  that  there  were  a  resemblance  between  the 
kaleidoscope  and  Bradley's  instrument,  in  any  of  the  particulars 
mentioned  above,  the  introduction  of  coloured  and  moveable 
objects,  at  the  end  of  the  reflectors,  is  quite  peculiar  to  Dr. 
Brewster's  instrument.  Besides  this,  a  circumstance  highly 
deserving  of  attention,  is  the  use  of  two  lenses  and  a  draw  tube^ 
so  that  the  action  of  the  kaleidoscope  is  extended  to  objects  of 
all  sizes,  and  at  all  distances  from  the  observer,  and  united,  by 
that  means,  to  the  advantages  of  the  telescope.  J.  P." 

«  In  illustration  of  this  argument,  we  may  state  the  followiog  fact.  Mr.  C.  of 
Birmingham,  being  anxious  to  evade  Dr.  Brewsier's  patent,  at  a  time  when  the 
maiiafai'ture  of  the  patent  kaleidoscope  was  in  the  hands  of  another  person ,  attempt- 
ed to  construct  instruments  in  imitation  of  Bradley's.  Afier  exercising  his  ingenuity 
for  tome  time,  he  abandoned  the  attempt  as  impracticable,  and  set  off  for  Scot- 
laml  for  the  purpose  of  oflflering  his  services  in  manufacturing  the  patent  instrumeut 
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Professor  Pictet's  opinion  is  stated  in  tiie  following  letter : 

?  "  Sir,*-Amons  your  friends,  I  have  not  been  one  of  theleaiBJtr 
puniully  affected  by  the  shameful  invasion  of  your  rights  as  ott 
inventor,  which  I  have  been  a  witness  of  lately  in  London.  Not 
oiily  none  of  the  allegations  of  the  invaders  of  vour  patent^ 
grounded  on  a  pretended  similarity  between  your  ksleidoscopi^ 
and  Bradley's  instrument,  or  such  as  Wood's  or  Harris's  theories 
might  have' suggested,  appear  to  me  to  have  any  real  fotmdation} 
but  I  can  afiirm  that  neither  in  any  of  the  French,  German,  ot 
Italian  authors,  who,  to  my  knowledge,  have  treated  of  optics; 
nor  in  Professor  Charles's  justly  celebrated  and  most  complete 
collection  of  optical  instruments  at  Paris,  have  I  read  or  seen  any 
thin^  resembhng  your  ingenious  apparatus,  which  >  &om  i1^ 
numberless  appucations,  and  the  pleasure  it  affords,  and  will 
continue  to  afford,  to  miUions  of  beholders  of  its  matchlesd 
effects,  may  be  raided  among  the  most  happy  invefntions  science 
ever  j^esented  to  the  lovers  of  rational  enj^ment. 

"  M.  A.  PiCTtfT,   . 

Professor  of  Nat,  Phil,  in  the 
<<  2b  Dr.  Bfew8ier.'*  Academy  of  Geneva." 

Hie  propositions  in  Harris's  Optics  relate,  like  Professor 
Wood's,  merely  to  the  multipUcation  and  circular  arrangement 
of  the  apertures  or  sectors  formed  by  the  incUned  mirrors,  and 
to  the  progress  of  a  ray  of  light  reflected  between  two  inclined 
or  parallel  mirrors ;  and  no  allusion  whatever  is  made,  in  l^e 
propositions  themselves,  to  any  instrument.  In  the  proposition 
respecting  the  mi:dtiplication  of  the  sectors,  the  eye  of  the 
observer  is  never  once  mentioned,  and  the  proposition  is  true  if 
the  eye  has  an  infinite  number  of  positions;  whereas,  in  the 
kaleiaoseope,  the  eye  can  only  have  one  position.  In  the  other 
proposition  (Prop.  XVII.)  respecting  the  progress  of  the  rays, 
the  eye  and  the  object  are  actually  stated  to  be  placed  between 
the  refkctors;  and  even  if  the  eye  had  been  placed  without  the 
reflectors,  as  in  the  kaleidoscope,  the  position  assigned  it,  at  e 
great  distance  from  the  angular  point,  is  a  demonstration  that 
Harris  was  entirefy  ignofant  of  the  positions  of  symmetry  either 
for  the  object  or  the  eyd^  and  could  not  have  combined  twa 
reflectors  so  as  to  form  a  kaleidoscope  for  producing  beautiful  or 
symmetrical  forms.  The  only  practical  part  of  Harris's  proposi'- 
tions  is  the  fifth  and  sixth  schoha  to  Prop.  XVII.  In  the  fifth 
scholium  he  proposes  a  sort  of  catoptric  box  or  cistula,  known 
long,  before  his  time,  composed  of  four  mirrors,  arranged  in  a^ 
neu>st  unscientific  manner^  €uid  containing  opaque  objects  between 
the^jMtecultims.  "  Whatever  they  are,"  says  he,  when  speaking; 
of  the  objects,  ''the  upright  figures  between  the  speculums 
should  be  slender,  and  not  too  many  in  number,  otherwise  they 
¥rill  too  much  obstruct  tie  reflected  rays  from  coming  to  the  eu'ft'** 
This  shows,  in  a  most  decisive  manner^  that  Hama  ui<Q?9i  tiows^ 
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of  the  kaleidoHcope,  and  that  he  has  not  even  improyed  the 
coniitinn  ciito])tric  ciHtula,  which  had  been  known  long  before. 
Tlio  principle  of  inverKion,  and  the  positions  of  symmetry,  were 
<*ntirrly  unknown  to  him.  In  the  sixth  schoUumy  he  speaks  of 
rooiuK  liiuul  witli  lookinp^-^lasses,  and  of  luminous  amphitheatres, 
which,  iiH  the  liditor  of  the  Literary  Journal  observes,  have  been 
dnHcribed  and  fi|^ured  by  all  the  old  writers  on  optics.* 

Thv.  pcrKons  who  have  pretended  to  compare  Dr.  Brewster's 
kaloidoMco|n*  witli  the  comoinations  of  plain  mirrors  described  by 
priMMuling  authors,  luive  not  only  been  utterly  unacquainted  with 
the  |)rini*iplos  of  optics,  but  have  not  been  at  the  trouble  either 
of  undorKtundinp  the  principles  on  which  the  patent  kaleido- 
scopo  18  constructed,  or  of  examining  the  construction  of  the 
instnnucnt  itself.  Because  it  contains  two  plain  mirrors,  they 
infer  that  it  must  be  the  same  as  every  other  instrument  that 
contains  two  plain  mirrors,  and  hence  the  same  persons  wouldj 
by  u  similar  process  of  reasoning,  have  concluded  that  a  tele- 
scope i^i  u  nucroscope,  or  that  a  pair  of  spectacles  with  a  double 
lous  IS  the  same  as  a  telescope  or  a  microscope,  because  all  these 
instruments  contain  two  lenses.  An  astronomical  telescope 
ditiri^  t!\Mt\  a  conn>ouud  microscope  only  in  having  the  lenses 
pirtccd  M  d\lfrrem  uistances.  The  progress  of  the  rays  is  exactly 
the  s:uno  in  both  these  instruments,  and  the  effect  in  both  is 
pnHlucod  bv  the  enlanrement  of  the  angle  subtended  by  the 
object.  Yet  surely  then^  is  no  person  so  senseless  as  to  deny 
\\\M  ho  \\  ho  tirst  combined  two  lenses  in  such  a  manner  as  to 
disco>u  the  nu^r.ntains  of  the  moon,  the  satellites  of  Jupiter  and 
SAtinT;.  ;isui  all  the  wonders  of  the  system  of  the  universe,  was 
ihc  ftutV.or  ot'  an  ongmal  invention.  He  who  produces  effects 
>^hioh  »«'n^  nrvcr  prvxiuccd  before,  even  bv  means  which  have 
bivn  "iOVic  known,  is  un^ucsuon;*.bK  an  onginal  inventor;  and 
n}Nv,^  ;:v.s  principle  aloui  can  the  telescope  be  considered  as  an 
nixrr.tion  ditVcivnt  trom  the  microscope.  In  the  case  of  the 
kslcuiosc.|H\  the  or.innahty  v^f  the  invention  is  far  more  striking. 
F>nA  jvi'son  ad;v.ns  thai  etKvt*  are  prcJucedby  Dr.  Brewsters 
n^simn^cnt,  of  which  no  conception  co\;ld  have  been  preTioosly 
tom:*\i . 

AU  those  t^h.^  saw  it,  acknowliNiireii  that  they  hadneTer  seen 
anx  thv."ic  n-scr.;Kinc  it  K  tore ;  &i>d  those  rery  persons  who  had 
Iwii  j>,\s!i!es*ors  vf  i>nui'iC\'s  msinimcr*:,  who  had  read  Harris's 
I'Vj^tics,  An«i  vhr  hasi  v.sod  other  oon?.biRat2:>ns  of  plain  miirois, 
i^cxYv  sv.-ojvxsoa  tor  a  ra.^n'.rut^  that  the  pleAsv.rc  whicnthev  derived 
from  rh<  kakiii.^soojv  hsvi  ar.y  re lasjor.  t^*  the  eitects  <iescribed 
b>  the^j^  authors. 

No  pTV>iM'  iM*  the  c.TxC.*.'aI;t^  cf  thf  kai«3.-»sc-'w  could  be 
M<«v^;cT  t)iat)  thr  j^ris;i^r:.v.i  which  it   cre^rei  in  Landoa  and 

^fiifMhS  WifMi  V  « il    hnr  '^p-P-t-r   .r  ;Kr  l.>ri*ni-7  .^ra'-niu.  >iA  10.     He  vill 

«iMivNnv*iI  fhfH  }^\"tJ  pico.v   hftili  :hr  t^t  unr.  iht  pi^jm  hKweoi  tfct 

Ka^WM^pNfi/HN  «-bvh  «  «>  ki»r«-r.  ;(!IC  yoan  t#fSWT  hm 


1818.]'         Proceedings  of  Philosophical  Societies.  69 

Paris.  In  the  memory  of  man,  no  inyention^  and  no  wofk/ 
whether  addressed  to  the  imagination  or  to  the  understanding/ 
ever  produced  such  an  effect.  A  universal  mania  for  the  instru- 
ment seized  all  classes,  from  the  lowest  to  the  highest,  from  the 
most  ignorant  to  the  most  learned,  and  every  person  not  only 
felt,  but  expressed  the  feehng,  that  a  new  pleasure  had  been 
added  to  their  existence. 

If  such  an  instrument  had  ever  been  known  before,  a  "similar' 
sensation  must  have  been  excited,  and  it  would  not  have  been 
left  to  the  ingenuity  of  the  half  learned  and  the  half  honest  to 
search  for  the  skeleton  of  the  invention  among  the  rubbish  of 
the  16th  and  17th  centuries. 


Article  X. 

Proceedings  of  PMlosopMcal  Societies. 

ROYAL    SOCIETY. 

May  28. — A  paper,  by  John  Pond,  Esq,  Astronomer  Royal, 
ivas  read,  on  the  parallax  of  the  fixed  stars  in  right  ascension. 
The  author  stated  that  this  paper  was  an  appendix  to  a  former* 
one  on  the  same  subject.  He  divides  the  results  of  his  observa- 
tions upon  certain  stars  into  two  parts,  according  as  they«  were 
made  what  he  calls  incidentally  or  according  what  is  termed  the 
law  of  parallax  ;  and  as  no  greater  difference  was  observable  in 
the  latter  than  in  the  former  case,  it  is  concluded  that  the  paral- 
lax is  not  so  considerable  as  to  be  sensible. 

A  paper,  by  Mr.  Donovan,  was  also  read,  on  the  oxides  and 
salts  of  mercury. 

.  Mr.  Donovan  commences  by  giving  a  view  of  what  had  been 
done  by  preceding  chemists  on  this  subject,  and  afterwards 
relates  nis  own  experiments.  He  thinks  the  protoxide  of  mercury 
consists  of  100  parts  of  mercury  to  4*12  parts  of  oxygen;  while 
the  peroxide  consists  of  100  parts  of  mercury  to  7*82  parts  of 
oxygen.  These  he  supposes  to  be  the  only  oxides  of  mercury,, 
the  one  corresponding  to  the  black,  the  other  to  the  red. 

June  4. — A  paper,  by  Sir  Ev.  Home,  Bart.  V.P.R.S.  was 
read,  containing  an  account  of  the  teeth  of  the  delphinus  gange- 
ticu&;  also  a  paper,  by  T.  Smith,  Esq.  on  the  structure  of  me 
poisonous  fangs  of  serpents. 

A  paper  was  also  read,  by  A.  B.  Granville,'  M.D.  on  sulphur- 
ated azote,  a  substance  which  he  supposes  to  be  the  produce  of 
a  peculiar  process  of  animal  decomposition,  which  takes  place  in 
the  hving  body.  It  existed  as  a  component  part  of  a  gaS; which 
was  found  in  the  abdomen,  and  was  mixed  with  a  portion  of 
carbonic  acid.  It  was  supposed  to  be  composed  of  89-^  parts 
of  azote  and  10-^  of  sulphur. 

A  paper  was  also  read  containing  an  acco\mt  q£  ^ofoift  ^xgm-^ 
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icossakA  made  to  ascertain  the  effects  of  voltaic  electricity  upon 
vegetable  life,  by  J.  Williams,  Esq* 

.  June  11. — A  paper,  by  Dr.  Prout,  was  read,  on  a  new  acid' 
principle  prepared  Wn  lithic  or  uric  acid.  The  beaotifiil  purple 
substance  produced  by  th&  action  of  nitric  acid  and  heat*  upon: 
litiuc  acid  nas  been  long  known  to  chemists.  This  substance. 
Dr.  P.  has  shown  to  be  a  compound  of  a  peculiar  acid  with 
ammonia* 

This  acid  principle,  which  may  be  likewise  formed  from  the 
lithic  acid  by  chlorine  and  iodine,  possesses  the  remarkable 
property  of  forming  beautiful  purple  compounds  with  the  alkalies 
and  alkaline  earths  ;  hence  the  name  of  purpuric  acid  has.  been 
adopted  by  Dr.  P.  which  was  suggested  by  Dr.  Wollaston. 

Purpuric  acid  may  be  separated  from  the  purpuret  of  ammonia, 
before  mentioned,  by  the  sulphuric  or  muriatic  acids.  It  usualfy 
exists  in  the  form  of  a  light  yellow  or  cream-coloured  powder. 
It  is  exceedingly  insoluble  in  water,  and  consequently  possesses 
no  taste,  nor  affects  litmus  paper,  diough  it  readily  decomposes 
the  alkdine  carbonates  by  the  assistance  of  heat.  It  is  soluble 
in  the  strong  mineral  acids  and  in  alkaUne  solutions,  but  not  in 
dilute  acids  in  general.  In  alcohol,  it  is  insoluble.  Wben 
exposed  to  the*  air,  it  assumes  a  purple  colour,  probably  by 
attracting  ammonia.  Submitted  to  beat,  it  is  decomposed^  and 
yields  carbonate  of  ammonia,  prussic  acid,  and  a  little  fluid^of 
an  oily  appearance.  Burned  with  the  oxide  of  copper,  it  was 
fioond  to  consist  of 

Hydrogen 4*64 

Carbon 27-27 

Oxygen 36-36 

Azote 31-81 

The  alkaline  purpurates,  as  before  observed,  all  form  solutions 
of  abeaotiful  purple  colour.  They  are  capable  of  crystallizing;' 
and  their  crystals  possess  so^e  remarkable  properties.  Iro* 
purpurate  of  ammonia  crystallizes  in  quadrangular  prisms,  which, 
when  viewed  by  transmitted  light,  appear  of  a  deep  garnet  red; 
but  by  reflected  light,  two  of  the  opposite  surfaces  appear  of  abeau- 
tifid  greeny  while  the  other  two  opposite  surfaces  appear  of  the 
natural  ookmr.  This  curious  property  seems  to  be  possessedby 
the  other  n&aline  purpurates.  llie  metallic  purpurates  arey  itt 
general,  remarkable  for  their  solubility  and  the  beauty  of  their 
colours.  The  purpurate  of  zinc  is  of  a  beautiful  gold  yellow,  the. 
purpurate  of  tm  of  a  pearly  white,  that  of  the  other  purpurates 
are  more  or  less  of  a  red  colour. 

Dr.  P.  thilQkJs  it  probable  that  this  acid  forms  the  basis  of 
many  animal  and  vegetable  colours.  The  pink  colour  of  the 
sediment  in  the  urine  of  fever  seems  to  be  owirtg  to  the  purpu- 
rate of  ammonia.  Dr.  P.  also  thinks  that  some  of  its  salts  might 
be  used  as  paints,  and  also  for  dyeing,  as  they  appear  to  possess 
strong  affimttes>  especially  tor  animu  substances. 
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A  pajper,  by  Sir  W.  HeraoheU,  was  olearead^  entitled  fasbro- 
nomical  observations  and  experiments  selected  for  tke  purpose 
of  ascertaining  ihe  relative  custance  of  clusters  of  stars ;  and  of 
investigating  bow  hi  the  power  of  our  telescopes  may  be 
expected  to  reach  into  space  when  directed  to  ambiguous  celes- 
tial objects. 

.GEOLOGICAL   SOCIETY. 

March  6.— A  paper  was  read,  entitled  "  Observations  on  the 
Valleys  and  Watercourses  of  Shropshire,  and  of  Parts  of  the 
adjacent  Counties,"  by  Arthur  Aikm,  Esq. 

From  the  heights  of  parts  of  the  Une  of  the  Ellesmere  canal, 
and  firom  other  data,  Mr.  A.  computes  the  summit  level  of  the 
tract  which  separates  the  valley  of  the  Dee  from  that  of  the 
Severn,  to  be  about  296  feet  above  the  Dfee  at  Chester ;  and  the 
height  of  the  Severn  at  Shrewsbury  to  be  about  156  feet  abovfc 
the  Dee  at  Chester. 

The  descent  of  the  Severn  from  Llanidloes  to  the  sea  appears 
to  be  at  the  rate  of  1 1  feet  per  mile  for  the  first  20  miles,  not 
navigable ;  then  three  feet  eight  inches  per  mile  for  26  miles ; 
one  foot  eight  inches  per  mile  for  21  miles,  and  from  Worcester 
to  Gloucester,  about  30  miles,  only  four  inches  per  mile. 

From  a  variety  of  obaervations  on  the  course  of  the  Severn, 
Mr.  A.  concludes  that  the  navigation  of  a  river  is  very  precarious, 
and  haUe  to  long  and  frequent  interruptions,  even  m  a  rainy 
climate,  when  the  descent  of  the  stream  exceeds  three  feet  per 
mile,  and  that  the  highest  floods  run  o£P  in  a  few  hours,  even 
viiien  the  descent  amounts  to  two  feet  six  inches  in  the  same 
space. 

The  descent  of  the  Dee  from  Llandysilio  to  Pont  y  cysyllte,  a 
distance  of  six  miles,  is  at  the  rate  of  22  feet  per  mOe ;  and 
thence  to  Chester,  amouii^its  to  about  five  feet  one  inch  per  mile. 

The  heights  of  water-sheds,  or  sources  of  rivers,  being  import-* 
ant  points  in  phj^sical  geography,  Mr.  Aikin  recommends  the 
subject  to  the  notice  of  such  members  of  the  Society  as  may  be 
enaoled  to  supply  information  concerning  it. 

April  3.— A  paper  was  read,  from  Dr.  Brewster,  on  the  form 
of  the  integrant  molecule  of  carbonate  of  Ume. 

Dr.  fi.  has  discovered  that  the  striee  passing  through  the  long 
diagonals  of  two  opposite  planes  of  the  primitive  rhomboid  of 
carbonate  of  liiiie  are  occasioned  by  their  traversing  veins  com- 
posed of  rhomboids  of  different  thicknesses,  having  their  faces 
placed  tiransversely  to  those  of  the  rhomboid  which  mey  traverse, 
and  adhering  fimuy  to  the  two  surfaces  between  which  they  are 
interposed.  Dr.  B.  rests  the  proof  of  this  fact  on  the  action 
which  the  surface  of  the  crystal  exerts  on  a  ray  of  light.  He 
concludes  that  the  integrant  molecule  is  not  a  trihedral  prism, 
as  Count  Boumon  supposefd,  since  the  transver^^  cl^^:^^^  ^ 
the  primitive  ihomboid  exists  only  in  thoae  s;]^cvmfifQ&  ^\£LdEi  ^ac^ 
eroBsed  by  intefsectii^  veins. 
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'  A  paper  was  read  from  A.  S.  liUingston,  Esq.  on  granite  veins 
and  whin  dykes^  in  which  he  explains  these  appearances  on  ibe 
supposition  that  the  beds  contaming  the  veins  were  deposited 
upon  the  mass  of  which  the  vein  is  a  portion,  while  that  mass 
was  in  a  fluid  state ;  add  that  the  deposited  beds  were  the.fiist 
to  become  hard,  in  consequence  of  wnich  they  contracted,  thus 
occasioning  fissures  which  were  subsequently  filled  by  the  sub- 
jacent fluid  mass. 

The  author  also  supposes  the  red  marl  stratum  to  have  been 
produced  from  the  destruction  of  beds  of  whin  stone,  fraCToents 
of  which  abound  in  it,  as  may  be  observed  in  Devonshire,  If  orth- 
umberland,  and  other  places. 

A  letter  was  read,  from  the  Rev.  W.  Gilpin,  on  certain  fossfl 
bones  found  near  Margate.  These  bones,  in  the  state  of  frag- 
ments, occur  in  the  hard,  white,  calcareous  clay  which  overlies 
the  extremity  of  the  chalk  cUff*  extending  along  the  coast  to  the 
westward  of  Margate.  The  bones  lie  at  least  10  or  12  feet 
.below  the  surface,  and  are  surrounded  by  a  dark,  friable  sub- 
stance, similar  to  decayed  animal  matter. 

April  17. — A  second  paper  was  read,  from  George  Cumber- 
land, Esq.  on  some  new  encrinital  and  pentacrinital  bodies 
found  in  the  nighbourhood  of  Bristol.  It  affords  much  interest- 
ing and  curious  information  concerning  the  class  of  bodies  of 
which  it  treats,  but  which  cannot  conveniently  be  detached 
from  the  illustrative  series  of  drawings  by  which  it  is  accom- 
panied. 

May  1. — A  paper  was  read,  from  George  Cumberland,, Esq. 
consisting  of  a  descriptive  catalo^e  of  specimens  of  the  Bristd 
limestone  beds,  from  their  transition  from  the  sandstone  to  their 
termination,  at  a  place  called  Cook's  Folly,  nearly  the  whole  of 
which  Mr.  Cumberland  has  measured.  The  series  consists  of 
above  300  beds,  from  one  inch  to  30  feet  in  thickness. 

A  paper  was  read,  from  Francis  Lunn,  Esq.  on  the  strata  of 
the  northern  division  of  Cambridgeshire. 

Mr.  Lunn  observes  that  the  ferruginous  sand  is  the  lowest 
stratum  found  in  Cambridgeshire  ;  on  this  rests  the  blue  marl, 
having  in  many  places  the  line  of  their  junction  very  well  defined : 
the  sand  contiguous  to  the  clay  is  generally  cemented  by  a  large 
portion  of  oxide  of  iron  into  a  hard,  rocky  substance.  The  sand 
contains  fossil  wood ;  the  clay  contains  carbonate  and  sulphate 
of  barytes.  The  temperature  of  the  water  in  all  the  wells  sunk 
through  the  clay,  is  about  47°  Fahrenheit,  and  is  nearly  invari- 
able &roughout  the  year.  ^ 

May  16. — The  following  notices  were  communicated  by 
M.  Leman,  M.G.S.  through  Mr.  Heuland,  For.  Sec. 

On  Mica. — M.  Biot  has  lately  divided  this  mineral  into  two 

species.    When  submitted  to  the  action  of  polarized  Ught,  the 

coloured  rings  which  are  produced  are  traversed  in  the  first 

species  by  two  axes  in  the  form  of  a  black  cross  ;  and  in  the 

second  species  by  a  second  axis  or.bUckbaxid,i^^^\nsg^>i!sa<^^a^ 
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their  centre.  The  surfaces  of  the  first  species  are  smooth  vcx^d 
bnlliant,  while  those,  of 'the  second  are  dull  and  finely  furrowed. 
M.  YauqueUn  has  found  a  difference  in  the  chemical  constituents 
of  the  two  species.     CrystaUography  appears  to  admit  as  the 

{primitive  form  of  mica  either  a  nght  or  an  obhque  rhombic  prism* 
8  it  not  probable  that  these  may  be  the  respective  primitive 
forms  of  tne  two  species  ? 

On  Wallerite,  or  Linzinite. — Dr.  Dufour,  of  St.  Sever,  Dept. 
des  Landes,  has  lately  discovered  near  that  place,  in  a  bed  of 
clay,  a  substance  externally  resembling  lithomarga.  It  appears, 
however,  firom  an  analysis  of  it  by  M.  Laugier,  to  contain 

Silex 32 

Alumine 37 

Water.   27 

Sulphate  of  lime* 3 

99 

It  may,  therefore,  be  considered  as  a  siliceous  hydrate  of 
alumine. 

/  LINNiEAN    SOCIETY. 

May  5. — A  continuation  of  the  Rev.  Mr.  Kirby^s  century  of 
new  insects  was  read. 

*     May  25. — ^The  following  is  the  Ust  of  officers  for  the  ensuing 
•year.  ^ 

President. — Sir  James  Edward  Smith,  M.D. 
.    Vice  Presidew^s.— -Samuel  Lord  Bishop  of  Carlisle ;  Aylmer 
Bourke  Lambert,  Esq.;  William  George  Maton,  M.D. ;  Edward 
'  Lord  Stanley . 

Of  the  Council,  in  Place  of  Jive  Members  who  go  oMf .— John 
Duke  of  Bedford;  Mr.  Andrew  Forster;  Thomas  Andrew 
Knight,  Esq. ;  Thomas  Reynolds,  Esq. ;  Sir  George  Thomas 
Staunton,  Bart. 

Treasurer. — Edward  Forster,  Esq. 

Secretary. — Alexander  M*Leay,  Esq. 

Under  Secretary* — Mr.  Richard  Taylor. . 

June  2. — A  paper  was  read,  by  Capt.  Carmichael,  on  the  genus 
pandanus. 

June  16. — A  letter  was  read,  addressed  to  the  Rev.  Mr.  Kirby 
by  the  Rev.  Revett  Sheppard,  on  the  position  of  the  toes  in 
'  certain  genera  of  birds. 

»  The  woodpecker  tribe  have  four  toes  on  each  foot,  two  before 
and  two  behmd,  which  arrangement,  according  to  Ray  and  all 
subsequent  naturalists,  is  for  the  purpose  of  enabling  them  to 
climb  with  facility.  According  to  Mr.  Sheppard,  there  are  six 
genera  of  birds  pedibus  scansonis,  viz.  psittacus,  cuculus,  picus, 
rhamphastus,  trogon,  andbucco. 

The  Common  cuckoo,  which  is  one  of  these,  though  furnished 
with  two  toes  before  and  two  behind,  is  iieveT\LiLXywa.\a.  ^va^  ^ 
gU;  while  the  nuthatch  (sitta  europea)  and  tcee  ct^«^\  V;:«t!^^ 
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famSiaris)  have  their  toes  plax^ed  in  the  oaual  nuornar,  w.  three 
before  and  one  behind,  an4  yet  run  up  and  down  Ueea  with  groat 
laciUty.  From  these  and  similar  cases  Mr.  S.  considers  tixepen 
IMLn^rim  as  intended  not  for  climbing,  but  for  secure  prehension; 
and  hence  it  is  found  in  the  woodpecker  and  others  which,  hav- 
ing to  procure  their  food  by  penetratinjip  the  wood  with  their 
strong  bills,  require  a  firm  footing,  which  is  effected  by  the 
irrangen^enjb  of  their  toes  as  already  stated. 


Article  XI. 

SCIENTIFIC   INTELLIGENCE,   AND    NOTICES   OF   SUBJECTS 

CONNECTED    WITH    SCIENCE. 

I.  Attempts  to  penetrate  into  tTie  Interior  of  Africa. 

In  the  Journal  of  Science  and  the  Arts,  v^  146,  we  have  the 
following  account,  which  we  belieye  is  the  only  authentic  docu^ 
ment,  that  has  yet  been  published,  of  the  unfortunate  termination 
of  the  expedition  under  Major  Peddie. 

**  A  letter  from  Sierra  Leone  mentions  the  return  to  that  plac^ 
of  the  scientific  expedition  for  exploring  the  interior  of  Awca. 
They  were  completely  imsuccessfiu,  having  advanced  only  about 
160  miles  into  tne  interior  firom  Rio  Nunez.  Their  progress  was 
then  stopped  by  a  chief  of  the 'country ;  and  after  unavaik 
ing  endeavours,  for  the  space  of  four  months,  to  obtain  Uberty 
to  proceed,  they  abandoned  the  enterprize  and  returned,  Neaiiy 
lall  the  animals  perished.    Several  officers  died,  and  but  one 

Srivate,  besides  one  drowned,  of  about  200.  Captain  Campbell 
ied  two  days  after  their  return  to  Rio  Nunez,  and  was  buried 
in  the  same  spot  where  Major  Peddie  and  one  of  his  officers 
were  buried  on  their  advance." 

Our  expectation  of  penetrating  into  the  interior  of  Africa  has 
received  a  stiU  more  cruel  disappointment  in  the  death  of  that 
intrepid  and  adventurous  traveller  Burckhardt,  which  took  place 
on  October  16,  last,  at  Cairo.  He  had  resided  neariy  eight 
years  in  Egypt  and  Syria,  and  had  diU^ently  occupied  nimself 
m  exploring  these  countries,  and  in  making  himself  thoroughly 
acquainted  ifvith  the  language,  manners,  and  religious  ceremonies 
of  the  Arabs.  He  had  so  far  attained  this  object  as  to  have 
adopted  their  dress  and  costume>  and  under  the  denomination  of 
Sheich  Ibratiim,  had  e£PectuaUy  concealed  his  European  origin. 
Ilaying  completed  all  hi^  preliminary  arrangements,  he  was 
anxiously  waiting  for  the  arrival  of  a  caravan  fron^  Mourzouk, 
which  he  proposed  to  accompany  on  its  return,  when  he  was 
seized  with  an  attack  of  dysen^tery,  which  in  ten  days  terminated 
fatally. 

This  succession  of  disappointments  has  not,  however,  repressed 

the  ardour  of  adventure,  and  we  lieam  that  Mr.  Ritchie,  late 

jprhrate  fi^cretary  to  Sk  Charles  Stn^  has  \iiid^ttdk£ix  1^  t^*^^ 
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the  Ni^er  and  Tombuctoo  by  a  new  route,  which  s^emB  indi^d 
to  hold  out  peculiar  advantages.  The  present  Bashaw  of  Tri{>o)i 
has  intimated  his  readiness  to  co-operate  with  the  Britidi 
government  in  the  promotion  of  their  plans  ;  Fezzan  is  a  depe^d- 
ency  of  Tripoli,  and  is  at  this  time  governed  by  a  Bey,  who  lis 
the  son  of  the  Bashaw ;  and  it  appears  that  there  is  a  constant 
communication  between  Fezzan  and  Kashna,  Boumou,  and  evcin 
Tombuctoo  itself.  It  seems  that  the  French  are  Ukewise  turning 
their  attention  to  the  same  object,  and  that  the  traveller  Bahdia, 
who  is  so  well  known  under  his  assumed  name  of  Ah  Bey,  is 
now  entering  upon  an  expedition,  which  is  stated  to  be  nearly 
the  same  with  tnat  which  had  been  projected  by  Burckhardt. 

II.  On  Pargasite. 

(To  the  Editore  of  (he  AmaU  of  Philotopkif.} 
GENTI.EMEN, 

The  new  mineral,  of  which  you  have  given  a  short  notice  in  the 
last  number  of  the  Annals  under  the  name  o{ pargasite,  has  been 
known  in  this  country  three  or  four  years,  and  was  described  by 
ihe  Abb^  Haiiy  ytk  vol.  i.  of  the  "  Memoires  du  Museum  d'His- 
toire  Naturelle,'^  pubUshed  in  1815 ;  he  found  the  crystalline  form 
of  many  of  the  grains,  and  the  cleavage,  similar  to  mose  of  horn- 
blende ;  of  which  mineral  he  considered  it  a  variety.  He  says  be 
observed  in  some  of  the  grains  traces  of  a  dihedral  summit,  and 
these  traces  have  probably  .led  the  author  of  the  description  you 
have  Copied  to  regard  the  form  of  the  substance  as  an  octphe- 
dron ;  a  form  which  wotdd  obviously  result  from  a  very  short 
prism  with  the  dihedral  termination.  The  relative  proportioQS 
of  the  component  parts  of  hornblende  diflFer  considerably  in  the 
different  analyses  which  have  been  pubUshed.  But  the  oresencei 
of  fluoric  acid  does  not  appear  to  have  been  noticed  before. 

I  am.  Gentlemen,  yours,  &c.  F.  J* 

N..  B.  H^  not  Capt.  Hall  mistaken  some  of  the  molluscs  for 
pdiyp^s  in  the  descnption  you  quote  of  the  coral  reefs,  obderved 
py  lum  near  the  island  of  Loo-Choo? 

III.  On  Mr.  Tritton^s  distilling  Apparatus. 

(To  the  Editeri  of  the  Canals  o/ PAOofopAy.) 
GENTI^EMEN, 

Yoa  have  inserted  in  the  last  number  of  the  Annals  an  account 
of  the  apparatus  contrived  by  Mr.  Tritton  for  distilling  in  vacuo ; 
the  attempt,  ^though  not  new,  is  specious;  and  when  the 
method  is  recommended  by  so  respectable  a  philosopher  as  Mr. 
AUen,  it  is  extremely  probable  that  it  will,  to  a  certain  extent, 
meet  with  the  patronj^ee  of  the  public.  I  had  prepared  some 
remarks  to  show  that  the  eipployment  of  the  apparatus  in^ues- 
tion  must  necessarily  end  in  oisappointment ;  i  shall^  hoN^ex^t> 
content  myself  with  merely  senduig  yo^  fot  \xi&&t\\oxv  m  ^^ 
AjuuiJ:f  the  Mowing  eartraet  from  vol.  i.  ^.  \^f  ^^  l>x.^&^^^ 
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Lectures ;  in  which  it  will  appear  that  this  illustrious  philosopher 
and  his  eminent  friend  Mr.  Watt,  are  theoretically  and  experi- 
mentally inimical  to  distiUing  in  vacuo. 

Your  constant  reader,  P.  A. 

Mr.  Watt  "  finds  that  water  distils  perfectly  well,  when  of  the 
temperature  70^,  and  that,  in  this  state,  the  latent  heat  of  the 
steam  approaches  to  1,300,  and  certainly  exceeds  1,200.  The 
unexpected  result  of  these  experiments,  is,  that  there  is  no 
advantage  to  be  expected  in  the  manufacture  of  ardent  spirits 
by  distilling  in  vacuo;  for  we  find  that  the  latent  heat  of  the 
steam  is  at  least  as  much  increased  as  the  sensible  heat  is  dimi- 
nished. This  will  imdoubtedly  be  attended  with  an  increased 
expenditure  of  fuel ;  for  the  increase  of  100  degrees  of  sensible 
heat  occasions  an  increase  of  fuel  only  while  we  are  raising  the 
temperature  of  the  still  to  the  ordinary  heat  of  boihn^  water,  in 
the  oeginning  of  the  distillation.  If  the  furnace  be  judiciously 
constructed,  and  due  precautions  taken  to  prevent  dissipation,  it 
requires  very  Uttle  fiiel  to  maintain  this  temperature.  But  100 
degrees  of  latent  heat  is  an  expense  that  is  continual,  and 
wiuch  no  contrivance  whatever  can  prevent.*' 

On  the  subject  of  Mr.  Tritton's  method  of  distiUing  in  vacuo, 
the  Editors  beg  to  remark,  that  this  gentleman  does  not,  in  his 
letter,  state  the  saving  of  fuel  as  an  advantage  Ukely  to  arise 
from  his  process,  but  merely  the  improved  quality  of  the  fluid, 
as  being  free  from  the  unpleasant  flavour  which  is  apt  to  attach 
to  spirits  distilled  at  a  high  temperature.  The  experiments  on 
the  oils  contained  in  difl^rent  species  of  com,  mentioned  at 
p.  35  of  this  number,  may  probably  throw  some  Ught  upon  the 
point  in  question. 

IV.  Newly  discovered  Membrane  in  the  Eye. 

Dr.  Jacob,  Demonstrator  of  Anatomy  in  the  University  of 
Dublin,  has  discovered,  and  demonstrated  in  his  lectures  on  the 
diseases  of  the  eye,  this  spring,  a  membrane  covering  the  exter- 
nal surface  of  the  retina,  in  man  and  other  animals.  Its  extreme 
deUcacy  accounts  for  its  not  having  been  hitherto  noticed.  He 
arrived  at  the  discovery  by  means  of  a  new  method  of  displaying 
and  examining  this  and  other  deUcate  parts.  He  argues  firom 
analogy  the  necessity  of  the  existence  of  such  a  membrane,  as 
parts  so  different  in  structure  and  functions  as  the  retina  and 
choroid  coat  must  otherwise  be  in  contact,  in  contradiction  to 
the  provisions  of  the  animal  economy  in  general.  A  detailed 
accoimt  of  the  discovery,  with  the  method  of  displaying  the 
membrane,  is  in  preparation,  and  will  shortly  b^  laid  before  the 
pubhc. 

V.  Plate  presented  to  Dr.  Paris. 

On  Tuesday  the  16th  instant,  a  deputation  of  noblemen  and 
gentlemen,  of  the  county  of  ComwaU,  wasted  xv^uT^i.'^^^)^ 
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his  house  in  Dover-street,  with  a  magnificent  present  of  plate 
for  his  acceptance.  The  inscription,  which  is  engraved  on  a 
massy  silver  waiter,  records  the  services  for  which  it  was  given. 
"  To  John  Ayrtou  Paris,  M.D.  F.L.S.  FeUow  of  the  Roy  J  Col- 
lege  of  Physicians  of  London,  thi&  plate  is  inscribed  by  the 
noblemen,  representatives  in  Parliament,  and  gentlemen  of  the 
county  of  Cornwall,  in  testimony  of  their  grateful  sense  of  his 
services;  in  originating  the  plan,  and  promoting  the  institution  of 
the  Royal  Geological  Society  of  the  county,  which  has  rendered 
their  home  the  schbol  of  science,  and  their  native  riches  increas- 
ing sources  of  prosperity." 

VI.  On  the  Spiral  Oar.    By  James  Boaz,  Esq. 

(To  Dr.  Thomson.) 
SIR,  Olasgowj  June  8,  1818. 

In  your  Annals  of  Philosophy  for  this  month,  I  see  a  paper 
signed  by  Mr.  T.  L.  Dick,  stating  that  Mr.  Scott,  of  Ormiston, 
h^  shown  him  a  drawing  of  a  spiral  oar  for  propelling  a  vessel. 
As  I  consider  this  kind  of  oar  may  be  brought  to  ao  much  good  in 
that  way,  I  beg  leave  to  state  that  the  same  occurred  to  me  on 
August  12,  1.804,  which  was  the  day  after  I  had  been  foiled  in 
an  experiment  by  another  method  for  propelling  a  smaQ  boat  (on 
the  Hugginfield  Loch)  used  at  building  the  wooden  bridge  over 
the  Clyde  here.  I  soon  after  made  a  model  of  a  boat  oji  a  small 
scale,  with  two  strong  clock  springs  in  one  barrel,  to  Srive  a  train 
of  wheels,  which  wrought  one  of  these  spiral  oars  inside  of  a 
double  keel  at  the  bottom  of  the  vessel,  having  gratings  to  pre- 
vent weeds  from  getting  foul  of  the  oar.  I  tried  various  sorts  of 
spiral,  some  with  the  thread  very  close,  others  more  sparse,  and 
a  few  with  two,  three,  and  even  four  threads.  I  was  best  pleased 
with  that  having  a  double  thread  and  moderate  angle,  as  the 
motion  of  the  model  ii^the  water  at  an  experiment,  Nov.  2, 1804, 
was.  at  the  rate  of  from  four  and  a  half  to  five  miles  per  hour. 
This,  if  necessary,*  I  can  produce  credible  witnesses  to  testify. 
Whether  the  idea  was  new  on  August  12,  1804,  I  know  not— 
it  was  so  tome. 

A  spiral  has  since,  under  my  direction,  been  successfiilly 
appUed  to  force  hot  air  into  a  cold  apartment  where  there  was 
power  to  spare  for  driving  it ;  and  I  have  often  thoiight  that 
the  principle,  if  properly  executed  on  a  large  scale,  might  in  some 
cases  be  used  for  ventilating  coal  and  other  mines  so  as  to  free 
them  of  dangerous  gases.  Your  obedient  servant, 

James  Boaz. 
VII.  A  new  Metal. 

We  are  informed  that  Prof:  Stromeyer,  in  examining  the  subli* 
mate  which  concretes  in  the  chimnies  of  the  zinc  ftimaces  of 
Saxony  (and  which  has  long  been  known  to  chemists  by  the  name 
of  Cadmi^  fomacum),  has  discovered  a  new  metal,  to  "^VsarJcl  W 
has  given  tne  name  of  Cadmium.    Of  tli\&  vie\io^e  \.o\^^  ^i^^^^ 
^Ved^iit&er  account  in  our  next  uuxaber.    ^ 
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Article  XII. 

Astronomicaly  Magneticalf  and  Meteorological  Observations. 

By  Col.  Beaufoy,  F.R.S. 

Bushey  Heath,  near  Stanmore. 

Latitude  5lo  37'  48"  Norlh.    Longitade  west  in  tine  1'  80*7". 


Astronomical  Observations. 


atBoBlMy* 


May  19.  Immersion  of  Japiter*8  second  513^  09'  31"   Mean  Time  at  Bushejr. 

satellite 7IS    10    51*7  Mean  Time  at  Greenwick. 


Magnetical  Observations,   1818. 

— 

Variation 

West. 

Morning  Obsenr. 

Noon  Observ. 

ETeaing  Obserr. 

Month. 

Hour. 

Variation. 

Hoar. 

Variation. 

Hoar. 

VariatloB. 

May  1 

8h  40^ 

840  36' 

11" 

Ih  15' 

840  45* 

sr 

7»' 

15' 

840  38'  85^ 

8 

8  15 

84  38 

50 

1  15 

84 

44 

49 

•^ 

— • 

— 

...  -. 

3 

8  40 

84  34 

06 

1  SO 

84 

45 

46 

— > 

— . 

... 

.-»  «v 

4 

8  30 

84  33 

30 

1  85 

84 

46 

18 

15 

84 

36  46 

5 

8  85 

84  36 

06 

1  80 

84 

44 

06 

15 

84 

88  51 

« 

8  SO 

84  35 

56 

1  10 

84 

45 

10 

10 

84 

37  30 

7 

8-35 

84  35 

46 

_     m^^  . 

— 

.i— 

•^ 

— . 

-^ 

.• 

..  -» 

8 

8  40 

84  37 

17 

1  80 

84 

48 

03 

... 

— . 

«^ 

*-   ~mm 

9 

8  35 

84  36 

86 

1  80 

84 

50 

87 

15 

84 

35  16 

10 

8  35 

84  35 

18 

1  50 

84 

45 

30 

80 

84 

38  14 

11 

8  85 

84  35 

M 

1  85 

84 

45 

08 

80 

84 

38  40 

18 

8  30 

84  36 

00 

1  15 

84 

46 

40 

80 

84 

36  50 

IS 

8  40 

84  36 

87 

1  SO 

84 

46 

09 

85 

84 

37  50 

14 

8  80 

84  34 

15 

m^          *— 

— 

\ 

.. 

40 

84 

39  34 

15 

8  40 

84  39 

41 

1  15 

84 

47 

37 

SO 

84 

38  54 

16 

8  85 

84  40 

89 

1  40 

84 

48 

15 

15 

84 

34  53 

17 

8  40 

84  34 

55 

1  85 

84 

44 

48 

80 

84 

38  IS 

18 

8  80 

84  41 

14 

...  i_* 

-« 

-» 

— 

35 

84 

40  88 

19 

8  40 

84  36 

18 

1  35 

84 

44 

36 

85 

84 

38  IS 

80 

8  85 

84  36 

86 

1  30 

84 

46 

48 

— 

.— 

~- 

.—  mmm 

81 

8  30 

84  37 

88 

1  85 

84 

48 

48 

85 

84 

38  SO 

88 

8  85 

84  37 

16 

1  30 

84 

46 

31 

30 

84 

40  80 

ts 

8  30 

84  36 

01 

1  85 

84 

46 

13 

— . 

— - 

_« 

...  -. 

S4 

8  30 

84  34 

68 

1  SO 

84 

45 

40 

SO 

84 

39  44 

85 

8  30 

84  36 

19 

1  85 

84 

44 

54 

35 

84 

40  10 

86 

8  30 

84  34 

83 

1  80 

84 

43 

83 

30 

84 

41  40 

87 

8  85 

84  34 

49 

1  15 

84 

44 

57 

30 

84 

38  58 

88 

8  85 

84  34 

48 

1  85 

84 

44 

33 

30 

84 

38  OQ 

89 

8  30 

84  43 

50 

1  85 

84 

47 

87 

85 

84 

39  54 

SO 

8  80 

84  35 

49 

1  85 

84 

46 

13 

85 

84 

38  OS 

31 

8  85 

84  34 

48 

1  45 

84 

45 

44 

85 

84 

40  84 

Mean  for 
Month. 

^8  30 

84  36 

18 

1  84 

84 

45 

49 

7 

84 

84 

38  85 

Rain,  by  the  pluviameteTy  between  noon  on  May  1,  and  noon 
the  Ist  or  June,  2*466  inohes.    Evaporation,  during  the  samt 
period,  3'77  inchoB. 
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Meteorological  Observations, 


Month.  :    Time.      Baronu 


Inches. 
29*300 
«9-3RS 
29-445 
29-430 
29-375 

29-070 
29-053 

29-065 

29-083 

29-090 

1 29-026 

29000  1 

28-970 

28*905 

28-890 

28-885 

28-900 


29*113 
29*113 
29  005 
29*123 
29158 
29*820 
29'«ift 
29-4)S 
29-400 
29-2to 
29  240 
29-200 
29-200 
&9-213 
29-285 
29000 
28-930 
28-953 
28*930 

29054 
29*090 
29-070 
29085 
29-122 
29-137 
29-190 
29-243 
29-271 
29-330 
29-455 

29-510 


Thcr. 


53® 

57 

50 

51 

57 

51 

60 

51 
62 
67 
62 
59 
55 
62 
59 
52 
61 


63 

6Q 

63 
58 
62 
61 
57 
52 
64 
62 
65 
63 
58 
65 
49 
57 
50 
51 

49 
53 
63 
63 
51 
67 
53 
58 
54 
53 
52 

53 


Hjfg. 


540 
44 

47 
47 
43 

83 
57 

50 
40 

49 
41 
49 
60 
49 
64 
60 


5i 

38. 

50 

51 

46 

50 

41 

n 

49 
39 

46 
60 

39 
41 
65 
48 
60 
64 

66 
51 
42 
47 
56 
44 
61 
74 
70 
68 
54 

47 


Wind. 


SW  by  S 
8W  by  W 

ssw 

£S£ 
Var. 

£NE 
£S£ 

W 

Var. 
CalQ 

N 
Var. 

£ 
EXE 
SSW: 

8 
SW 


S8E-, 

SSE; 

E 

SW.bvS 

SSW* 

ssw; 

SSWt 
Var. 

Sby  W 

8 
SSWi 

SbvW 

w. 
w 

W  byiS 

ESK 

SW  by  S 

SW  by  S 

S 

SEby  S 

Var. 

NW 

EN£ 

Wby  N 

WNW 

WbvN 

NW 

N£ 

N£ 

NNW 

NNE 


Velocity. 


Weather. 


Feet. 


Showery 

Showery 

Clear 

Cloudy 

Showery 

Sn.  rain 
Fine 

Very  fine 

rioe 

Rae 

Very  fine 

Cloudy 

Thunder 

Cloudy 

Fine 
Clondy 


Fine 

Fine 

Rain 

Fine 

Showery 

Finei 

Very  fine 

Showery 

Fine. 

Finei, 

Fine 

Cloudy 

Fine,. 

Cloody 

Fine 

Rain 

Showery 

Fine 

Showery 

Fine 

Cloudy 

Cloudy 

Pine 

Cloudy 

Showery 

Cloudy 

^in 

Rain 

Cloudy 

/ery  fine 

Fine 


Six's. 


470 
68 

4S 

63 

43 

62^ 

46| 

64 

49 

62 

49 

61| 

48 

69 

46 

63ft 

454 

60 

44 

60 

45 

63 

49| 

60 

46 

68 

43 

45| 

61 

43 

59ft 

50 

65 

45 

66 


78 
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Meteorological  Observations  continued. 


Month. 


20< 


SI 


«2 


«3' 


24' 


25^ 


27* 


29* 


30^ 


Time. 

Barom. 

Ther. 

Hyf?. 

Inches. 

Morn.... 

29-550 

490 

620 

Noon.... 

29-565 

55 

53 

E?cn 

29-5T0 

49 

60 

Morn... . 

29-615 

49 

49 

Noon 

29-623 

60 

36 

Eyen.... 

— 

— 

— 

Morn... 

29-733 

49 

50 

Noon 

29-750 

56 

38 

Even  . . . . 

29-735 

49 

41 

Morn.... 

29-773 

48 

48 

Noon. . , . 

29-790 

57 

38 

Even  .... 

29-810 

52 

44 

Morn... . 

29-873 

50 

48 

Noon,... 

29-862 

57 

40 

Even    . . . 

— 

— 

— 

Morn..,. 

29-900 

52 

64 

Noon.... 

29-900 

61 

37 

Even  .... 

29-890 

56 

39 

Morn.... 

29-895 

61 

57 

Noon.... 

29-865 

60 

44 

Even 

29-835 

55 

45 

Morn.... 

29-837 

56 

51 

Noon.... 

29-820 

66 

33 

Even .... 

29-823 

57 

35 

Morn.... 

29*883 

52 

51 

Noon.... 

29-867 

63 

42 

Even .... 

29-827 

62 

41 

Morn. . . . 

29-772 

53 

46 

Noon .... 

29-760 

65 

32 

Even .... 

29-720 

50 

42 

Mom. . . . 

29-673 

51 

42 

N  oon .... 

29-673 

67 

36 

Even  .... 

29-670 

52 

37 

Morn.... 

29-685 

48 

42 

Noon .... 

29  652 

57 

39 

Even  .... 

29610 

48 

43 

Mom. . . . 

29-642 

55 

47 

Noon.  • . . 

29*530 

68 

31 

Even  . . . . 

29-530 

56 

50 

Wind. 

Velocity. 

Weather. 

S 

Feet. 

• 

NEby  N 

Cloady 

NEby  N 

Cloudy 

NE  by  N 

Cloady 

NE  by  N 

Very  fine 

EbyN 

Very  fine 

ENE 

Cloady 

NEby  E 

Very  fine 

r 

EbyN 

Clear 

ENE 

Fine 

EbyN 

Very  fine 

> 

£ 

Clear 

ENE    - 

Fine     ' 

ENE 

6*894 

Very  fine 

EbyN 

Fine 

E 

11-163 

Clear 

E 

Clear 

ENE 

Cloudy 

ENE 

7*255 

Fine 

EbyN 

■ 

Clear 

ENE 

m 

Very  fine 

£ 

7-033 

Clear 

E 

Clear 

NE 

Very  fine 

NE 

6-103 

Very  fine 

1 

NNE 

Clear 

NNE 

Clear 

.    NNE 

. 

Very  fine 

NE 

Fine 

NEbyN 

Cloudy 

NbyE 

— 

Fine 

N 

Fine     , 

NNE 

Cloudy 

:    NNE 

3-604 

Fine 

E 

Fine 

NW  by  W 

Very  fine 

N 

_~ 

Fine 

Var. 

. 

Showery 

Six*s. 


45* 
66^ 

41 


46 
68 
38 
69 

414 
60 

41 

62i 

46 

63 

46 

66i 

64 

42 

66 

44 

66 

43 

59i 

46^ 

71 


-•..I 
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Article  XIH. 
METEOROLOGICAL    TABLE. 


Tberhdhbicr. 

Hjsr.    al 

1818. 

WinJ. 

Max. 

Min. 

Med, 

Max. 

Min. 

Mtd. 

9  i.  m. 

Rain. 

4.ih  Mon 

April  28 

S     W 

ap-ps 

29-80 

29-890 

53 

30 

41-5 

S3 

2S 

N     E 

29-98 

29-7529-865 

65 

41 

53-0 

50 

30 

Viir. 

29-88 

29-75J29-«15 

53 

4S 

50-5 

70 

51 

5tb  Moa 

May  1 

s  w 

29-88 

29-70 

29-79t 

60 

35 

47-5 

56 

5 

2 

Var, 

29-35 

29-45 

29'650 

69 

47 

58-0 

52 

39 

3 

s   w 

29-48 

29'36 

29-420 

66 

43 

545 

75 

3 

A 

N  W 

29-48 

29'40 

99-440 

67 

42 

545 

58 

S 

N     E 

29-40 

29-36 

29-330 

65 

43 

56-5 

62 

IS 

• 

6 

N     E 

29-2f;:29-22 

29-940 

65 

45 

55-0 

72 

31 

7 

S    W 

29-51 

29-a6;29-385 

62 

43 

52-5 

63 



8 

S 

29-51 

29-40 

29-455 

65 

44 

54-5 

1-46 

9 

s  w 

29"  84 

295 1 

29-675 

60 

45 

52  5 

)0 

s  w 

29-84 

29-67 

29755 

64 

37 

505 

50 



11 

s 

29-67 

2957 

29-620 

67 

49 

58-0 

43 

2 

12 

N   W 

29-63 

29-45 

29-540 

66 

40 

530 

44 

15 

13 

S      Ei29'45 

29-30 

29-375 

61 

41 

51-0 

59 

10 

) 

11 

S     129-47 

29-30 

29-385 

58 

39 

485 

57 

1 

15 

N  W,29-52 

99-17 

29-495 

63 

41 

52-0 

46 

J6 

.  N 

29'65 

2952 

29  585 

63 

50 

56-5 

45 

5 

■  17 

N  W 

29-87 

29-65 

29-760 

61 

44 

52-5 

75 

18 

N 

30-00 

29-87 

29-935 

69 

47 

58-0 

19 

N    E 

30-05 

30-00 

30-0'25 

57 

38 

47-5 

30 

E 

30'20'36'05 

30-125 

65 

45 

55-0 

0 

31 

E 

30*33 '30-20 

30-215 

59 

36 

475 

■      22 

E 

30-32  3023 

30-275 

61 

42 

515 

S3 

N     E 

30-35130-32 

30-335 

61 

37 

49-0 

;     24 

S      E 

30-3530-25 

30-300 

63 

44 

53- J 

.    is 

N    E 

30-26:30-25 

30-255 

65 

40 

52-5 

36 

.. 

30-33,30-23 

30-280 

69 

42 

5S-5 

( 

30-35  29*22 

29-766 

_69_ 

30 

52-84 

57 

3-28 

ne  obtervBliona  In  each  lipe  of  the  lable  apply  to  >  period  of  Ifreolj-four 
houn,  beginnlDs  at  9  A.  M.  on  the  daj  iodicated  In  the  dnt  colunn,  A  dmli 
denote*,  (Jtat  tlw  reaalt  is  Incladed  in  the  next  following  obterrUion. 
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REMARKS. 

Fburth  Mfonth — ^28.  Moch  dew :  «t  nine  a.  m.  a  brisk  wind  carrying  CunuiUf 
above  which  appeared  be^s  of  Cirrui  and  dirMwiiii/iif,  moving  from  SE :  a  fine 
day  ensued »  with  Cumulosk-aims.  S9.  Fine.  SO.  Overcast  early,  with  the  wind 
N£;  after  which  wet  till  evening. 

Fifth  Month, — 1.  A  fine  day,  save  a  shower  or  two.  2.  Large  CwnuH  rose, 
which  in  the  £  especially  mingled  and  inosculated  with  Grroatratus  above  ;  1  sns- 
]^cted  thunder  i u  that  direction :  at  sunset.  Cirri  from  N  to  S,  above  Cimuiraii 
raufpng  E  and  W :  rain  by  night.  S.  Drizzling,  a.  m. :  fine,  with  CuituUutf  and 
Cirrus  at  mid-day :  in  the  evening,' heavy  showers  appeared  to  the  Naod  N£,  with 
mach  CffTM^a^us  overhead.  4.  Very  fine,  with  CumuH^  and  large,  plumose  Grri 
stretching  E  and  W  t  the  clouds,  though  heavy,  dispersed  at  sunset.  6.  Sonshinc 
at  six  a.  m.  with  a  few  Cirri^  &c. :  before  seven,  a  sudden  mist  came  on  from  the 
E  and  NE,  which  obscured  the  view  of  the  Solar  Belipw  during  the  middle  half 
boar  of  the  time;  the  dew  lay  on  the  grass  till  noon,  in  the  sunshine,  and  large 
CmwuH  formed,  inosculating  with  the  clouds  above:  at  two  p.  m.  some  hfpify 
showers  fell,  but  so  local,  that  the  road,  half  a  mile  off  to  the  8,  remained  dusty: 
in  the  evening,  Nimbi  appeared  in  thunder-groups  to  the  SE  and  S,  and,  finally, 
more  extensive  rain  came  on,  with  the  wind  SE.    .6,  Rain,  a.m.,  and  at  night. 


RESULTS. 

Winds  Variable. 

Barometer;  Greatest  height 30*85  inchest 

Least S9-22inchei| 

Mean  of  the  period    29*766  inches. 

Tbemometer:  Gtneatest height , 69^ 

Least 30«> 

Mean  of  the  period 52*84^ 

Hygrometer  (mean  of  18  days) 57^ 

Evaporation. ; 1*70  inches. 

Rain 8*28  inches, 

being,  as  usual  of  late,  about  double  the  average  quantity. 

Having  left  home  on  a  journey  on  the  molmiiig  of  the  8th  ult  I  did  not  witaesi  m 
very  uncommon  fall  of  rain  which  took  place  in  this  neighbourhood.  It  cob- 
meaced  early  in  the  evening  of  that  day,  and  lasted  about  12  bours^  Near  an  inch 
and  a  half  of  water  descended  in  the  above' space  of  time,  which,  taking  Clie 
shortest  course  from  the  higher  ground  to  the  hollovtrs,  filled  the  latter  several  feet 
deep,  and  overflowed  the  roads^  in  several  places  not  usually  subject  to  this  acd* 
dent.  Much  inconvenienhe,  and  some  loss  of  property,  ensiied,  the  particulars  af 
which  were  detailed  in  the  papers  of  the  subsequent  days.  This  heavj  rain  seems 
to  have  been  connected  with  a  change  in  the  general  current,  which,  after  afieir 
days  further  continuance  of  unsettled  weather,  became  established  from'ihe  north- 
ward, the  barometer  assuming^  high  level,  and  the  earth  drying  rapidly.  It  was. 
Indeed,  a  singular  spectacle  to  behold  the  ground' Vtttnrated  witli  watery  and  ever/ 
spring  running  up  to  so  late  a  period  in  the  season  as  the  middle  of  the  fifth  month, 
when  our  fields  are  commonly  dry  enough,  in  every  situation^  to  admit  of  the  saA 
being  pulverised  by  the  harrows. 

Tottenham,  Sixth  Months  17,  1818»  L«  HOWARD, 
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AUGUST,    1818. 


Article  L 

Biographical  Sketch  of  Charles  Augustin  CoulombJ^ 

Charles  augustin  coulomb  was  bom  at  Angoulgme, 
on  June  14,  1736,  and  was  a  member  of  a  family  that  nad  been 
distingaished  for  their  pubUc  services  in  the  town  of  MontpeUer. 
He  came  to  Paris  when  very  young,  and  soon  manifested  a 
decided  taste  for  mathematics  ;  but  various  circumstances  hav- 
ing prevented,  him  from  pursuing  this  branch  of  science,  he 
embraced  the  profession  of  a  mmtary  engineer.  In  this  capa- 
city he  spent  about  nine  years  in  the  West  Indies ;  he  prosecuted 
his  empiojrment  with  much  ardour,  and  had  th^  active  superin- 
tendence of  many  important  pubUc  works ;  but  from  the 
exertions  which  he  made,  together  with  the  unhealthiness  of  the 
climate,  he  experienced  such  unfavouiable  e£Pects  upon  his  con- 
stitution, that  it  was  necessary  for  him  to  return  to  Europe. 

From  this  time. Coulomb  aevoted  himself  almost  entirely  to 
philosojdiical  pursuits,  directing  his  attention  principally  to  the 
mechanical  sciences,  or  tmploying  himself  in  elucidating  them 
by  mathematical  reasoning.  He  presented  to  the  Academy, 
fix>m  time  to  time,  memoirs  on  various  topics  connected  with 
«  practical  mechanics ;  soon  after  his  return  from  America,  which 
was  in  the  year  1779,  he  divided  with  Van  Swinden  the  prize 
proposed  for  the  best  construction  of  the  mariner's  compass,  and 
two  years  afterwards  had  the  prize  awarded  him  for  his  paper  on 
the  theory  of  simple  machines.    One  of  the  most  important 

•  The  facts  in  this  biographical  sketch  are  principally  taken  froBi  the  eloge  by 
M.  Cnyier,  If  em.  Inst;  6. 
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topics  which  he  discusses  in  this  valuable  memoir  is  that  of 
friction ;  he  examined  the  opinions  of  those  who  had  akeady 
treated  upon  it ;  he  repeated  and  yaried  their  experiments  ;  and 
proceeding  upon  a  larger  scale,  he  obtained  results  which  were 
m  many  respects  novel,  and  altogether  very  interesting.  Some 
of  the  most  curious  observations  which  he  made  were  respecting 
the  relation  between  the  length  of  time  in  which  the  effect  of 
friction  reaches  its  maximum  quantity,  and  the  amount  of  the 
weight  or  force  employed.    This  relation  he  found  to  be  of  the 

Seatest  importance  in  a  practical  point  of  view,  and  to  influence 
e  results  so  materially,  that  unless  it  is  taken  into  account,  all 
our  calculations  must  be  fundamentally  erroneous.  For  example, 
supposing  that  the  force  required  to  overcome  the  friction  of  one 
surface  upon  another,  as  depending  upon  a  certain  pressure  on 
the  surface,  when  the  bodies  were  first  placed  in  contact,  wis 
100,  in  a  few  seconds  it  would  be  as  250  or  300,  and  in  a  few 
days  it  would  increase  to  900  or  1000.* 

In  the  researches  to  which  he  was  led  in  his  experiments  on 
the  construction  of  the  compass,  he  had  occasion  to  pay  parti- 
cular attention  to  the  effects  of  what  he  stiles  torsion,  or  the 
resistance  which  the  suspending  wire  opposes  to  the  action  of 
the  needle,  in  obeying  uie  magnetic  attraction.  This  circunip 
stance  was  the  cause  of  Coulomb's  invention  of  what  he  deno- 
minated his  torsion  balance,  an  instrument  which  he  afterwards 
employed  very  extensively  for  measuring  minute  forces,  such  as 
those  produced  by  extremely  small  quantities  of  electricity  and 
ms^etism.  An  accoimt  of  his  experiments  on  this  subject  was 
published  in  the  memoirs  of  the  Academy  of  Sciences  for  1784, 
under  the  title  of  theoretical  and  experimental  researches  on  the 
force  of  torsion,,  and  the  elasticity  of  metallic  threads.  The  action 
of  the  torsion  balance  essentially  consists  in  the  resistance  which 
an  extremely  fine  thread  opposes  to  our  attempts  to  twist  it,  and 
his  object  was  to  obtain  an  accurate  measure  of  the  force  of  this 
resistance.  The  nature  and  construction  of  the  instrument  are 
too  well  known  to  require  any  minute  description ;  it  may  be 
stated,  in  general  terms,  as  consisting  of  a  metaUic  wire,  whicb 
is  fixed  at  its  upper  end  and  is  suspended  in  a  vertical  direction, 
while  to  its  lower  end  is  attached  a  cyhnder  connected  with  a 
horizontal  index ;  by  causing  the  arms  of  the  cylinder  to  revolve 
upon  the  point  of  suspension,  the  wire  to  which  it  is  attached 
is  twisted;  and  when  we  cease  to  twist  it,  its  elasticity  causes  it 
to  assume  its  natural  position.  The  index  in  this  case  will  pass 
through  a  certain  space  which  is  measured  by  a  graduated  scde.t 
Coulraib's  experiments  led  him  to  conclude  that  the  force  '^^ 


•  Mem.  S$aT.  Etraog.  x.  ISS.  The  price  was  awarded  in  1781,  aod  the  pi^cr 
printed  in  1784. 

f  A  figure  of  the  torsion  balance  may  be  found  in  the  Supplement  to  the  Eac. 
Brit.  PI.  S7,  figaret  1, 8, 3, 4, 5,  also  in  Dr.  Brewster's  Encyc.  Art.  Electricity, 
FK  844,  fig.  7»  8, 9, 10. 
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which  the  wire  endeayours  to  regsdn  its  natural  position  is  in  the 
direct  ratio  of  the  distance  to  vmich  it  has  been  removed  from 
it ;  and  hence^  when  we  obtain  the  measure  of  the  distance,  we 
have  that  of  the  force.  The  power  which  operates  upon  the 
wire  is  called  the  force  of  torsion ;  and  the  angle  formed  by  the 
index  in  its  natural  position,  and  that  to  which  it  is  brougnt  by 
the  operation  of  the  twisting  power,  is  called  the  angle  of  torsion. 
This  is  accurately  measured  on  the  scale ;  and  assuming  that  the 
force  of  torsion  is  equal  to  the  angle  of  torsion,  we  are  able  to 
ascertain  this  force  with  the  most  perfect  accuracy.  Proceedinff 
upon  this  principle,  a  number  of  experiments  were  performea 
with  a  view  to  ascertain  the  action  or  different  wires,  so  far  as 
respected  their  lengthy  their  thickness,  and  the  nature  of  the 
materials  of  which  they  were  composed ;  and  he  deduced  from 
them  a  series  of  propositions  which  afford  very  important  data 
for  estimating  the  amount  of  very  minute,  attractive  and  repulsive 
forces.* 

Coulomb  had  been  elected  a  member  of  the  Academy  in  1781, 
and  now  made  Paris  his  residence,  devoting  himself  for  some 
years  almost  exclusively  to  the  investigation  of  the  sciences  of 
electricity  and  magnetism,  more  especially  in  endeavouring  to 
perfect  tiieir  theory.  In  this  investigation  he  was  matermlly 
assisted  by  his  torsion  balance,  and  was  enabled,  by  means  of  it, 
to  execute  some  very  delicate  experiments,  which  may  be  con- 
sidered as  forming  tne  basis  of  his  most  important  speculations. 
He  proved  by  it  mat  e^lectrical  attractions  and  repulsions  follow 
the  general  law  of  the  inverse  ratio  of  the  squares  of  the  dis^i* 
tances,  a  law  which  had  been  assumed  by  preceding  philoso- 
phers as  highly  probable,  and  as  agreeing  generally  with  the 
phenomena,  but  which  had  not  before  obtained  the  sanction  of 
direct  experimental  proof.  In  the  further  prosecution  of  his 
researches  on  the  subject  of  electricity,  Comomb  was  induced 
to  adopt  the  hypothesis  of  the  two  electric  fluids,  which  had  been 
originallyproposedbyDufay,andsupportedbySymmer,butwhich9 
at  least  m  this  country,  had  been  almost  unanimously  renounced 
for  the  more  simple  doctrine,  which  attributes  all  the  effects 

*  Coulomb's  essay  on  torsion   is  in  tbe  ninth  Tolnme  of  the  Mem.    S^y» 

Btraof .  and  is  entitled,    ^*  Reseaiches  theoretical  and  ejcperimental   on   the 

Force  of  Torsion,  and  on  the  Elasticity  of  metallic  Threads;  Application  of  thii 

Theory  to  the  Employment  of  Metals  in  the  Arts  and  in  different  philosophical 

Bzperiments ;    Construction  of  different  Torsion  Balances,  for  the  Purpose  of 

HMasuring  Tcry  small  JDei^rees  of  Force ;  ObserTations  on  the  Laws  of  Elasticity 

and  of  Cohesion."     His  general  theorem  is  as  follows :  that  the  momentum  of  the 

force  of  torsion  is,  for  threads  of  the  same  kind  of  metal,  in  the  compound  ratio  of 

the  angle  of  torsion,  the  fourth  power  of  tbe  diameter,  and  the  inrerse  ratio  of 

the  length  of  the  thread  ;  so  that  if  we  call  the  angle  of  torsion  B,  tbe  diameter  D, 

and  tbe  length  /,  we  shall  have  as  the  expression  which  represents  the  force  of 

/M  B  D4 
torsion    — - — ,  where  ju  is  a  constant  coefficient,  which  depends  upon  the  natural 

stiffness  of  every  metal ;  this  qi\^ntity  /u,  which  is  inTariable  for  tb«  1V\^^<\.%q1 
each  particular  metal,  may  be  easily  determined  by  exptdme&U 

1*    Aa 


84  Btographical  Sketch  fff  [August, 

to  the  excess  or  defect  of  a  single  fluid.  Every  one  must  admit 
that  he  defends  his  hypothesis  with  much  ability,  and  even  with 
the  precision  of  mathematical  reasoning ;  but  we  must  recollect 
that  the  whole  is  founded  upon  a  gratuitous  assumption,  and  that 
we  are  not  entitled  to  employ  the  agency  of  two  fluids  in  oar 
explanations,  until  we  have  found  it  impossible  to  explain  the 
phenomena  by  the  supposition  of  a  sinde  fluid.  If,  tnerefore, 
the  theories  are  equally  plausible,  we  shall  be  obUsed  to  reject 
the  one  which  proceeds  upon  the  assumption  oi  the  greater 
number  of  hypotnetical  principles. 

In  the  science  of  ma^etism,  upon  which  Coulomb  bestowed 
a  great  share  of  attention,  we  may  observe  the  same  tenden<^ 
to  assume  imaginary  data,  upon  which,  however,  he  reasons  with 
much  precision,  and  from  which  he  derives  a  beautifiil  and 
consistent  theory.  In  order  to  explain  the  action  of  the  magnet, 
he  supposes  that  all  the  particles  of  the  instrument  are  so  many 
partial  magnets,  having  their  opposite  poles  in  contact.  The 
operation  of  these  poles  will,  in  a  great  measure,  be  neutralized 
by  each  other,  so  that  the  two  extreme  poles  only  will  be  in  a 
state  of  activity.  This  hypothesis,  like  the  one  on  electricity, 
he  defended  with  much  ingenuity,  and  he  showed  that  it  was 
adequate  to  explain  all  the  pnenomena,  but,  like  the  former,  it 
rests  upon  a  gratuitous  foundation.  Besides  his  hypotheses,  he, 
however,  made  some  important  observations  on  magnetism,  espe- 
ciaDy  those  that  refer  to  the  effects  produced  upon  it  by  temper- 
ature. He  found  that  the  magnetic  property  of  the  needle  is 
diminished  as  its  temperature  is  increased)  and  that  probably,  at 
a  certain  high  temperature,  it  would  be  entirely  destroyed ;  this 
degree  was  too  high  to  be  ascertained  by  direct  experiment ;  but 
by  employing  a  weorem  of  Laplace,  it  was  estimated  at  the 
700^  on  tne  centigrade  scale,  or  about  1,460^  of  Fahrenheit.  Bv 
means  of  the  delicate  sensibiUty  of  his  torsion  balance,  Coulomb 
conceived  that  he  was  able  to  detect  the  magnetic  property  m 
many  bodies  which  were  not  suspected  to  contain  iron,  tod  was 
finally  induced  to  form  the  conjecture,  that  magnetism,  like 
electncity,  may  exist  in  all  bodies,  though  it  is  frequently  con- 
tained in  Uiem.  in  a  latent  state,  and  requires  a  particular  com- 
bination of  circumstances  for  its  development.  This  idea 
appears,  however,  to  have  been  brought  forwards  rather  as  a 
speculation,  which  might  be  confirmed  or  refiited  by  fiiture  expe- 
riments, than  as  formmg  a  part  of  his  matured  meory,  ana  is 
contrary  to  the  opinions  that  are  generally  entertained  upon  the 
subject.  The  experiments  and  researches  of  Coulomb  ^  on 
electricity  and  magnetism  were  more  directed  to  the  establish- 
ment or  elucidation  of  his  hypotheses  than  to  the  development 
of  any  new  facts ;  so  that,  although  he  devoted  so  much  of  his 
attention  to  these  departments,  he  has  produced  in  either  of 
tiiem  verv  little  of  wnat  can  properly  be  considered  as  disco- 
veries,   oo  fiur  as  our  information  extends,  the  torsion  balance  of 
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Coulomb  has  been  vety  little  employed  in  this  comitry,  and  even 
in  France  its  use  appears  to  have  been  principally  confined  to 
the  author  himself,  so  that  its  value  still  rests,  in  a  great  measure, 
upon  his  authority.'*^ 

Among  the  other  objects  to  which  Coulomb  directed  his 
attention,  we  must  not  omit  to  mention  a  memoir  which  was 
published  by  the  Academy  in  the  year  1781  on  wind-mills,  in 
which  the  author  made  a  great  number  of  experiments  on  the 
mills  near  Lisle,  particularly  directing  his  attention  to  the  form 
of  the  sails,  and  the  quantity  of  effect  which  they  were  able  to 
produce  by  a  given  force  of  the  wind.  A  very  curious  and  elabo- 
rate paper  of  Coulomb  was  published  in  the  Memoirs  of  the  Insti- 
tute for  the  year  1798,  detailing  numerous  experiments  on  the 
Juantity  of  power  which  a  man  can  exert  in  the  course  of  a 
ay,  and  on  the  best  method  of  employing  his  strength.  The 
author  inquires  what  weight  can  be  best  borne  during  a  certain 
number  of  hours,  how  many  loads,  and  of  what  size,  can  be 
carried  along  a  horizontal  surface ;  and  how  many  by  die  same 
person  mountinsr  up  steps :  he  afterwards  examines  me  compa- 
rative force  employed  in  performing  many  of  the  common  opera- 
tions of  labourers,  such  as  pulling  a  rope,  turning  a  winch,  &c. 
and  endeavours  to  form  accurate  estimates  on  lul  these  points. 
We  think  it  doubtful  whether  all  the  calculations  and  deduc- 
tions contained  in  this  paper,  although  derived  from  experiments, 
which  were  doubtless  made  with  much  care  and  diligence,  are 
applicable  to  any  useful  purposes ;  so  many  circumstances, 
besides  those  of  a  mere  mechanical  nature,  are  concerned ;  and 

*  Coulomb  pablishcd,  in  the  whole,  8e?en  memoirs  on  electricity,  which  are  con- 
tained in  the  Memoirs  of  the  Academy  for  the  years  1785,  1786,  1787, 1788,  and 
1709.  The  following  may  be  regarded  as  among  the  most  important  of  the  pro- 
positions which  compose  his  hypothesis  of  electricity : 

1.  Tiiere  exist  two  electric  fluids,  one  vitreoos,  and  the  other  resinous. 

2.  The  particles  of  each  of  these  flaids  repel  each  other. 

S.  The  particles  of  one  of  these  flaids  attract  the  particles  of  the  other  fluid. 

4.  These  attractions  and  repabions  are  in  the  inverse  ratio  of  the  square  of  tlie 
distance. 

5.  The  electric  fluid  does  not  diffuse  itself  through  different  bodies  In  conse- 
quence of  a  chemical  afllnity,  but  it  is  distributed  among  them  when  placed  in 
contact,  according  to  their  figure  or  position,  solely  by  Its  repulsive  force. 

6.  In  conductors,  the  electrii;  fluid  diffuses  itself  entirely  along  the  surface, 
without  penetrating  into  the  interior. 

7.  In  electrics,  the  fluid  penetrates  into  the  interior  of  the  body. 

8.  The  electric  force  is  not  produced  by  impulse,  rfor  by  the  action  of  any  ex* 
traneous  impulsive  fluid. 

9.  The  electric  fluid  does  not  form  active  atmospheres  around  bodies',  by  the 
particles  of  which  the  phenomena  of  attraction  and  repulsion  are  produced,  but 
they  depend  upon  the  action  of  the  fluid  in  the  body  itself. 

10.  When  electricity  is  excited  by  friction,  or  by  any  other  means,  the  two 
bodies  acquire  different  kinds  of  electricity,  the  one  vitreous,  and  the  other 
resinous. 

Coulomb  supposed  the  cause  of  magnetbm  io  be  very  analogous  to  that  of 
electricity ;  that  there  were  two  magneUc  fluids ;  that  their  particles  repel  each 
other ;  that  the  particles  of  one  fluid  attract  the  particles  of  the  other  i  that  they 
act  In  the  Inverse  ratio  of  the  squares  of  the  distances  |  but  that  the  fluid  Is  LodQ^ 
entirely  In  the  interior  of  the  body. 
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even  the  mechanical  powers  of  different  individuals  dep^id  so 
much  upon  causes  which  are  difficult  to  detect  and  impoesible 
to  appreciate.  In  the  year  I8OO9  Coulomb  published,  in  Uie 
Memoirs  of  the  Institute,  a  paper  on  magnetism,  and  likewise 
one  of  his  most  learned  essays  on  the  cohesion  of  fluids.  .He 
employed  his  torsion  balance  in  the  experimental  part  of  the 
inquiry  ;  and  he  was  led  by  his  experiments  to  form  the  condu^ 
sion,  that  the  resistance  which  flwds  oppose  to  the  slow  motion 
of  their  particles  upon  each  other  is  represented  by  two  terms, 
the  one  proportional  to  the  velocity  of  tne  motion,  the  other  to 
the  square  of  this  velocity.* 

Tjbe  events  of  Coulomb's  life  are  few,  and  not  particularly 
interesting.  The  French  revolution  deprived  him  of  some 
offices  wmch  he  had  ffiled  under  the  monarchy,  and  probably 
impaired  his  private  property.  At  the  dissolution  of  the 
Academy  he  felt  no  longer  any  interest  in  the  metropolis,  n(»r 
indeed  could  it  be  considered  as  a  place  of  security  for  any  one 
distinguished  either  for  talents  or  for  acquisitions  01  a  more  inci- 
dental kind.  He  retired  for  some  time  to  a  small  estate  which 
be  possessed  near  Blois,  until  the  violence  of  the  storm  was 
passed  over,  when  he  was  recalled  to  take  his  place  in  the  Insti- 
tute, of  which  he  continued  ever  after  to  be  an  active  member. 
His  death  took  place  in  his  70th  year,  in  consequence  of  a 
gradual  exhaustion  of  the  nervous  system,  the  immediate  result 
of  a  febrile  attack,  but  probably  originating  in  the  decay  of  the 
system  incident  to  the  decUne  of  Ufe. 

The  moral  character  of  Coulomb  is  stated  by  his  eulogist  to  be 
of  a  high  order  of  excellence ;  he  is  said  not  only  to  have 
possessed  many  great  virtues,  but  to  have  had  few  defects 
to  counterbalance  them.  It  is  indeed  admitted  that  he  had  an 
impatience  of  temper,  which  he  often  foimd  it  difficult  to 
restrain ;  but  this  seems  not  to  have  been  carried  to  such  a 
degree  as  to  render  him  unamiable,  or  to  disqualify  him  for  any 
of  the  relations  of  society.  The  scientific  reputation  of  Coulomb 
has  been  highly  estimated  by  those  who  are  the  best  qualified  to 
judge  of  his  merits ;  his  mathematical  learning  was  unquestionably 
very  profound ;  and  all  his  writings  indicate  a  clear  and  correct 
method  of  reasoning,  united  to  a  comprehensive  view  of  his 

*  The  following  are  the  titles  of  the  papers  published  by  Coulomb  in  the 
Memoirs  of  the  Institute : 

V.  2.  Experiments  on  the  Circulation  of  the  Sap  in  Trees. 

y.  2.  Results  of  Experiments  to  determine  the  Quantity  of  Power  which 
can  be  exerted  by  Men  in  their  daily  Labour,  according  to  the  Mode  in  which  they 
employ  their  Strength. 

y.  3.  Theoretical  and  experimental  Determination  of  the  Forces  which  bring 
different  magnetic  Needles  to  Saturation  at  their  magnetic  Meridian. 

y.  3.  Experiments  to  determine  the  Cohesion  of  Fluids,  and  the  Laws  of  their 
Resistance  in  yery  slow  Motions. 

y.4.  New  Method  of  determining  the  Inclination  of  the  Magnet. 

y.  6.  Results  of  the  different  Methods  employed  to  give  Plates  and  Ban  of 
Steel  the  greatest  Degree  of  Magnetisin. 
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subject.  Upon  the  whole,  however,  we  think  it  is  to  be  resetted 
that  he  devoted  himself  so  much  to  the  formation  ofhjrf^ouieses; 
and  we  cannot  but  regard  him  as  having  expended  upon  refined 
speculations  a  large  portion  of  the  abihty  and  exertions  which 
probably  might  have  been  more  usefully  bestowed  upon  tbe 
acquisition  of  real  knowledge. 


Article  II. 

On  the  injurious  Effect  of  burying  Weeds.    By  Mrs.  Ibbetson. 
(To  the- Editors  of  the  Annals  of  Philosophy.) 

GENTLEMEN,  -  May  SO,  181S. 

To  establish  facts  upon  the  sure  and  solid  foundation  of 
repeated  experiments,  and  to  discard  all  those  that  are  derived 
from  hasty  conj  ecture,  and  which  have  not  been  regularly  subjected 
to  examination,  is  certainly  the  duty  of  a  botanist  and  agricul- 
turist. That  such  an  error  as  I  pointed  out  in  my  last  letter, 
and  now  wish  again  to  combat,  snould  have  been  persisted  in 
80  lonj^,  makes  us  mourn  over  the  imperfection  of  our  knowledge, 
since  it  might  have  appeared  impossible  that  so  strange  a  con- 
tradiction should  have  been  insisted  on,  and  by  many  of  the  first 
agriculturists,  without  their  being  struck  with  the  strange  incon« 
sistency  of  the  two  facts  which  are  both  admitted  as  true,  viz. 
that  we  can  bury  our  vegetables  with  the  certaintyof  their  making 
in  a  few  months  good  manure,  fit  to  nourish  plants ;  and  that  we 
can  put  our  vegetables  into  the  same  earth  for  the  winter  months, 
to  preserve  them  from  decay  and  from  the  influence  of  the  frost. 
Thus  we  place  them  in  the  same  ground,  for  the  same  time,  and 
in  almost  the  same  mahner,  bom  to  destroy  and  to  preserve 
them.  It  is  certain  that  we  cannot  be  successful  in  botn  cases ; 
and  as  daily  experience  makes  us  assured  of  the  latter  fact,  we 
should  hence  have  been  led  to  doubt  the  first.  It  is  admitted 
that  a  few  succulent  leaves  will  decay  under  these  circumstances^ 
but  this  will  not  be  the  case  even  with  the  leaves  of  trees,  and 
certainly  with  no  species  of  woody  matter.  Nor  is  it  a  greater 
mistake  or  a  more  fatal  one  to  agriculture,  to  dig  up  our  weeds 
at  a  great  expense,  and  then  replace  them  in  the  earth.  A  clean 
soil  is  one  of^  the  first  reqiusites  for  good  farming ;  whereas  we 
do  all  in  our  power,  by  burying  weeds  and  green  crops,  to  render 
the  earth  as  foul  as  possible. 

I  have  in  my  last  letter  shown  that  no  vegetable  can  be  of 
use  as  manure  till  it  has  passed  through  all  the  various  steps 
which  precede  decomposition.  It  has  always  appeared  to  me 
that  there  was  a  strange  confusion  made  by  agriculturists  in 
comparing  fresh  vegetables  with  manure  >  no  two  thinga  can.  ^^ 
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more  different^  yet  they  reason  as  if  the  same  operations  took 
place  in  both ;  whereas  the  first  effect  to  be  produced  on  the 
recent  plant  is  to  kill  it,  a  process  of  no  small  di£Biculty ;  while 
the  vegetable  matter  in  the  manure  is  certainly  dead.  It  has 
passed  through  the  stomach  of  the  animal^  has  been  exposed 
.there  to  a  high  temperature^  and  yet  often  without  being  entirely 
decomposed ;  since  considerable  quantities  of  straps  and  clover 
stalks  will  be  found  in  dung  not  yet  digested^  though  exposed 
not  only  to  such  heat^  but  to  the  dissolvmg  power  of  the  gastric 
juices.  How  then  can  we  expect  that  the  earth  (so  cold  in  com- 
parison) will  so  soon  decompose  the  vegetable  m&tter,  and  what 
would  be  a  still  greater  miracle,  convert  it  into  mould,  when  it 
has  only  that  sap  to  assist  in  its  decay,  which  certainly  possesses 
no  digestive  or  reducing  powers?  oo  far  indeed  are  the  vege- 
tables when  placed  in  the  ground  from  making  manure,  that  as 
soon  as  the  part  of  the  stem  which  is  opposite  a  branch  touches 
the  earth,  roots  are  directly  nourished,  and  soon  protruded ;  and 
let  the  process  of  decay  proceed  ever  so  far  before  they  are 
buried,  it  is  directly  stopped,  and  the  earth  is  sure  to  arrest  its 
progress  instead  of  accelerating  the  decomposition. 

I  have  now  dug  up  another  trench,  which  has  been  preserved 
since  last  May,*  and  not  opened  till  the  1st  of  the  present 
month ;  it  fully  confirms  all  I  oefore  made  known  respecting  the 
excessive  duration  of  vegetable  Ufe,  with  many  curious  circum- 
stances that  greatly  assist  me  in  the  acquirement  of  a  more 
perfect  knowledge  of  plants ;  while  they  confirm  many  of  the 
most  important  points  that  I  have  before  ascertained  by  means 
of  dissections,  and  advanced  on  vegetable  physiology. 

All  tlie  weeds  natural  to  the  soil,  and  the  herbaceous  plants, 
were  growing  again,  sickly,  though  firmly ;  many  of  them  even 
piercing  the  ec^th,  and  appearing  just  shooting  above,  and 
throwing  out  firesh  germs,  except  the  conium  maculatom, 
which  I  have  always  found  to  die  in  the  leaves,  though  not 
in  the  root.  .  I  this  time  made  a  thorough  trial  of  fresh  aquatic 
plants;  as  they  decay  so  immediately  on  being  taken  out 
of  the  water,  1  supposed  they  would  die  still  quicker  under 
ground,  and  would  of  course  form  an  excellent  manure.  I, 
uierefore,  buried  several  plants  of  potamogeton  and  ranun<« 
cuius  aquatihs,  which  both  appeared  to  decay  as  soon  as 
taken  from  the  water ;  the  pit  was  opened  four  months  after 
burying  them,  and  they  were  perfectly  ahve,  the  first  fermenta^ 
'  tion  having  stopped  the  moment  they  entered  the  earth ;  so  that 
they  appeared  as  fresh  as  when  they  had  been  taken  out  of  the 
water  only  for  a  very  few  hours.  This  plainly  shows  that  there  is 
no  trusting  to  any  thing  but  experimental  knowledge;  for  though 
a  part  of  these  plants  had  really  begun  to  decay  before  they  were 
placed  in  the  earth,  yet  the  fermentation  was  directiy  arrested ; 

♦  May,  IS17. 
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the  most  convincing  proof  that  plants^  even  of  the  tenderest 
kind^  and  such  as  most  quickly  decompose  in  the  air,  will 
recfuire  a  very  long  time  to  pass  through  this  process  in  the 
earth. 

Of  the  various  branches  of  trees  placed  in  the  pit,  a  number 
of  them  having  lost  their  leaves  (at  the  proper  time  I  suppose) 
were  full  of  bud,  and  those  buds  were  again  ready  to  burst  with 
their  various  contents,  though  the  scales  were  not  yet  expanded; 
a  strong  confirmation,  I  thmk,  .that,  the  whole  process  of  the 
flowers  and  leaves  is  formed  in  the  interior,  and  not  in  the  bark, 
as  Mr.  Knight  supposes.  Had  this  been  the  case,  would  not 
some  assistance  have  been  wanted  to  bestow  air,  elaborate  the 
juices,  recompose  them,  and  make  amends  for  the  li^ht  they 
must  require  m  the  bud  ?  whereas  in  the  interior  all  is  ready 
prepared.  The  root  is  the  complete  laboratory  of  plants,  whence 
the  juic6s  are  propelled,  and  formed  according  to  their  respective 
affinity.  But  I  have  always  found  that  every  agricultural  .expe- 
riment only  more  thoroughly  proves  aijid  confirms  what  dissection 
had  before  shown  me.  In  the  oak  branches  I  could  detect  both 
the  flower  and  leaf.  The  horse  chesnut  was  ready  to  protrude 
its  leaves,  while  the  flowers  were  less  backward  than  they  gene- 
rally are  on  the  1st  of  May.  But  what  was  most  curious,  the  buds 
had  no]||^  of  the  glutinous  matter  which  generally  surrounds  them, 
and  the  scales  were  completely  fixed,  which  leads  me  to  beUeve 
that  the  flowers  (if  the  brancnes  had  not  been  taken  out  of  the 
earth  at  this  time)  would  not  have  protruded,  though  the  leaves 
would ;  but  I  shall  cert^nly  repeat  this  experiment  next  year* 
The  walnut  was  quite  dead,  but  the  ash  was  apparently  in  the 
act  of  giving  out  its  flowers.  The  alder  had  many  leaf  buds^ 
but  few  flower  buds :  they  all  died  soon  after  being  exposed  to 
the  air ;  a  fact  which  shows  how  fully  unfit  a  medium  tne  earth 
is  for  making  vegetable  n^anure. 

The  method  which  the  Chinese  employ  for  forming  httle 
diminutive  fruit  trees  for  the  ornament  of  their  trays,  is  analogouB 
to  this  subject,  and  shows  how,  easy  it  is  to  make  the  roote  of 
plants  grow  in  any  part.  They  place  a  shelf  close  to  the  pro- 
jecting branch  of  the  tree  which  they  mean  thus  to  reduce ;  they 
surround  it  with  earth,  fixing  a  bottle  of  water  above  with  a  long 
piece  of  felt  hanging  out  of  it;  the  water  then  drops  on  the 
earth,  constantly  keeping  it  moist,  and  soon  the  roots  are  sure 
to  shoot  firom  the  opposite  side,  forming  radicles  enough  to 
nourish  the  branch,  when  it  is  separated  firom  its  parent  plant; 
thus  a  whole  tree  is  by  degrees  lormed  into  many  small  ones. 
I  have  found  this  plan  to  succeed  even  with  forest  trees,  ^  as  well 
as  with  every,  sort  of  fruit  tree,  one  or  two  excepted.  This  very 
much  resembles  the  manner  in  which  the  long  roots  form  in  the 
earth ;  they  continually  shoot  from  the  part  of  the  stem  opposite 
to  the  branch,  and  in  grass  from  the  ends  of  the  shoots ;  in 
other  plants  diey  not  only  form  opposite  roots  aa  \u  Ix^^^^  \^>i^ 
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the  middle  root  throws  out  side  roots  and  radides  t#  nourish  any 
new  shoot  that  may  be  formed. 

For  some  time  past  I  have  been  endeavouring  to  enforce  the 
proposition  that  all  plants  are  favourable  to  one  particular  soil, 
the  tenacious  manner  in  which  weeds  grow,  the  di£Giculty  of 
killing  them,  the  variety  peculiar  to  each  soil,  the  plants  found 
in  certain  situations,  and  in  these  only,  are  strong  proofs  that  soil 
is  of  the  first  consequence  to  the  existence  of  a  plant.  Then 
there  are  many  plants  that  can  live  only  where  a  pecuhar  ingre- 
dient (either  earth  or  salt)  is  found.  Vegetables  near  the  sea 
coast  will  not  thrive  unless  the  soil  contams  a  certain  quantity 
of  muriate  of  soda.  How  often  have  seeds  been  found  totally 
dormant  in  one  kind  of  earth,  and  when  removed  into  a  different 
soil  have  been  revived  and  forced  into  life?  Duhamel gives  many 
examples  of  this,  and  I  have  myself  frequently  experienced  it. 
The  parietaria  and  borage  will  not  thrive  except  in  such  soils  as 
contain  nitrate  of  potash  or  nitrate  of  lime  ;  saintfoin  will  not 
grow  well  without  chalk.  ,1  have  now  tried,  for  three  years  past, 
many  different  corns  (particularly  wheat)  in  clay,  gravel,  chalk, 
sand,  and  a  rich  mould,  to  see  in  which  each  succeeds  best, 
maniuring  all  alike;  and  I  have  found  that  far  from  alwavs 
choosing  the  richest  soil,  there  are  quite  as  many  do  well  in  tne 
others  ;  provided  it  was  their  original  and  proper  soil,  and  con- 
genial to  their  nature,  they  would  give  a  much  larger  proportion 
Sian  the  same  wheat  would  do  in  a  richer  soil  without  this 
advantage.  I  have  known  sand  plants,  which  were  constantly 
affected  by  a  sort  of  dropsy,  when  put  into  a  rich  soil,  completely 
cured,  by  being  placed  in  their  own  original  and  proper  earth.  The 
red  lammas  wheat  always  produced  the  proportion  of  nine  in  sand 
to  six  in  clay,  when  both  were  equally  manured  ;  and  the  Taun- 
ton wheat  will  give  in  a  rich  soil  thirteen  to  four  in  a  sand.  The 
blue  cone  wheat  gave  ten  in  clay  to  only  five  in  sand,  and  only 
seven  in  a  rich  soil.  The  Dantzic  wheat  gave  in  a  sandy  loam 
the  proportions  of  eleven  to  seven  in  clay,  and  only  six  in  chalk, 
all  manured  alike ;  and  they  maintained  nearly  the  same  propor- 
tion during  the  three  years  that  the  experiment  was  continued. 
I  tried  about  ten  varieties  of  wheats,  and  the  numbers  in  that 
time  varied  very  little  ^n  three  successive  trials.  The  fact  is  still 
more  decided  with  respect  to  clovers,  and  many  other  plants,  as 
lucem,  saintfoin,  hogs'  peas,  beans,  canary  seed,  hops,  briza 
media,  poa  pratensis,  and  trivialis,  cynosurus  cristatus,  which 
are  all  aecided  chalk  plants.  In  clay  we  have  the  hop-trefoils, 
cabbage  of  every  kind,  festuca  calamaria,  trifolium  procumbens, 
poa  pratensis,  medicago  sativa ;  while  festuca  fluitans,  festuca 
elatior,  and  poa  aquatica,  grow  still  better  in  wet  clay.  In  sandy 
soils  the  most  decided  plants  are  found,  as  the  turnip,  carrot, 
parsnip,  beet,  annual  meadow  grass,  the  cow  grass,  bird's-foot 
trefoil,  avena  flavescens.  The  cow  grass  is  so  entirely  fed  by  the 
atmosphere,  and  is,  therefore,  so  truly  a  sand  plant,  that  it  wants 
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iwit  little  if  any  manure.  Indeed  the  advantage  of  placin?  a 
riant  in  its  own  soil  is^  that  it  will  do  with  half  that  quantity. 
When  we  are  thoroughly  persuaded-  and  informed  what  plants 
really  can  take  nutriment  from  the  root  and  those  which  cannot, 
it  wQl  be  a  vast  saving  to  the  farmer ;  for  in  fact  very  few  sand 
filants  require  manure.  I  should  this  summer  have  completed 
the  business  of  my  trenches,  and  the  trial  of  all  agricultural 
plantSy  in  the  five  soils  above  mentioned,  if  a  most  severe  illness 
had  not  impeded  my  progress  for  some  time. 

If  a  botanist  is  asked  how  are  plants  fed,  he  will  probably 
answer,  vnthout  hesitation,  '^by  means  of  the  radicles  whick 
draw  firom  the  earth  the  nutriment  which  is  consigned  to  the 
root  for  that  purpose ; "  but  I  wish  to  know  how  mose  plants 
are  to  be  nounshed  which  have  visibly  and  positively  no  raaicles, 
or  extremely  few  ?  Now  this  is  the  case  certainly  with  two  very 
largie  collections  of  plants,  the  mountain  plants  and  the  sand 
plants.  If  these  vegetables,  therefore,  are  not  fed  by  the 
radicles,  they  must  be  supported  by  the  atmosphere  :  is  it  not 
then  of  the  greatest  consequence  to  know  which  plants  these 
are?  for  if  they  are  wholly  or  principally  supported  by  the 
atmosphere,  they  cannot  certainly  require  manure.  I  think 
these  propositions  follow  of  course,  and  cannot  well  be  refuted: 
to  compare  the  root  of  a  plant  which  requires  a  rich  soil  with  the 
root  of^a  sand  plant  vdll  at  onCe  show  the  difference. 

The  size  of  tne  root  is  of  no  consequence  whatever ;  it  is  the 
small  threads  which  absorb  the  nourishment,  and  which  alone 
show  the  nature  of  the  plant ;  the  turnip,  carrot,  and  parsnip, 
have  hardly  any  of  these,  llie  plants  of  the  barren  rock  have 
also  no  radicles,  and  the  root  serves  merely  to  fasten  them  to  the 
spot,  and  to  form  the  corculum  of  the  seed ;  and  this  is  so  deci- 
sive that  in  many  annuals,  among  the  sand  and  mountain  plants, 
the  root  is  almost  dead  before  the  flower  appears. 

I  do  not  despair  that  the  time  will  soon  arrive  when  every 
farmer  will  know  the  plants  that  exactly  suit  his  soil,  that  he 
will  be  able  chemically  to  appropriate  tne  manure  to  the  soil, 
and  will  be  incapable  of  burying  weeds  and  of  turning  in  young 
crops.        I  am,  Gentlemen,  your  obliged  humble  servant, 

Agnes  Ibbetson* 


Article  III. 


On  the  Ffmntmnkall  Chalybeate  Spring.    By  T.  L.  Dick,  Esq. 

(To  Dr.  Thomson.) 

SIR,  FaufUainhaUi  Jan.  86,  ISiS. 

Referring  you  to  my  communications  of  April  13  and 
July  9,  1816,  on  the  subject  of  the  Fouu^akiksiSL  Oasij?j\i««5» 
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Spring,  published  in  ytnir  43d  and  47th  nnmben,  I  now  anfl 
myseu  of  being  oil  the  spot  to  cop^  for  jronr  Aiot^  the  fdHow- 
ii^  continatition  of  mr  rather**  FM^ister  of  its  altenutitdis.  "Ota 
thermometer  was  regularly  marked  as  fimnerhr ;  bat  as  the  tein» 
pemture  of  the  atmosphere  seems  to  hare  had  no  iicBaence  ti  all 
m  producing  the  phenomena,  it  is  unnecessary  to  encnmber  the 
ccHumns  with  it. 

I  have  not  leisure  at  present  to  send  yon,  as  formetly,  a  table 
of  averages  ;  and  if  I  had,  a  glance  at  the  particular  items  of  the 
reguter  will  cionvince  you  that  Uttle  satisfaction  conld  be  had 
from  such  a  view.  It  is  evident  from  the  great  general  increase 
of  the  discharge  of  water  which  took  place  in  the  month  of 
February  last,  and  which  seems  to  have  continued  almost  up  to 
the  end  of  the  period  embraced  by  the  memoranda,  that  an 
actual  increase  of  the  body  of  water  in  the  mine  most  have- taken 
place  in  that  month. 

An  attentive  observation  of  the  motions  of  the  well  has  satis- 
fied my  father  that  it  is  much  more  rapidly  afEected  by  any 
atmospherical  change  than  the  mercurial  column.  It  muat, 
therefore,  frequently  happen,  that  when  both  are  marked  at  the 
same  moment,  an  apparently  anomalous  result  will  be  afibrded, 
owing  to  the  mercuiy  yielding  more  tardily  to  the  change  of 
density.  A  visible  alteration  as  well  in  the  increase  as  in  the 
diminution  of  discharge  has  often  been  noticed  to  take  place 
whilst  the  observer  has  been  standing  by  the  fountain. 

Re^ster  of  the  alternating  Appearances  in  the  FountainhaU 
Chalybeate  Spring,  continued.  N.  B.  No  Measurements  made 
on  Sundays.* 

1816. 
Jnne  S2,  M,  R,  83i  pinlii.    B,  3074.— A,  31}  pinti.    B,  9g-SS.    A|tCkld(^ 
or  ihuader,  ligbtuin;,  and  rain,  wilb  hail. 

84,  M,  B,  33  pint!.    B,  «9-58.— A,  IB  pinti.    B,  89-63. 

S5,  M,R,a3pin(s.    B,S9-65,— A,  eripinli.     B.SQ-SS. 

66,  M,  R,  3te  pinlB.    B,  39-46.— A,  SI  j  piab.     B,  90-3S. 

£7,  M,  R,  «0  pinU.    B,  e9'60.— A,  18  pint).    B,  Sfl-SO. 

£8,  M,  R,  16  ^iaU.    B,  SB'TO.— A,  SO  pinb.     B,  99'TU. 

S9,  M   R,92t  pints.    B,  99-69.— A,  !4i  pinlB.    B,  89-61. 
J«ly    1    M,Tl,«34piiiU.    B.  29S9.— A,  911  pints,    B,  S9M. 

2,  M,  R,  834  pin'"-    B,  89-37.- A,  SSj  prnts.    B,  8fl-3T. 

3,  M,  R,83  pinls.    B,  39-37.— A,  SIJ  pinlB.     B,  89-39. 

4,  M,  R,  !Si  pinlB.     B,  89-40.- A,8S  piDli.     B,  !e-39.' 

5,  M,  R,  31  pinlB,    B,  39-39.- A,  30^  plnCi.     B,  89-48. 

6,  M,  R,  aiipinls.    B,  89'48.— A,  88J  pinn.    B,  Bfl-lO. 

8,  M,  R,  884  pin"-    B,  89-38.    A  peat  fall  of  lain  lait  Btshl  and  Ihi* 

momiag.— A,  38  piati.    B,  89-38.    Rain  all  day. 

9,  M,  R,  88  pinlj.    B,  89-35.- A,  83}  pinla.    B,  89-30. 
10,  H,  R,  85  pinU.    B,  89-25.- A,  35|  pinti.    B,  8981. 

•  "Tbc  letter  R,  ligaifiei  that  the  well  wai  ranning  uver  |  F,  that  il  wai  fall  i 
Ilk  neani  the 'iDcbri  down,  udIcu  when  tpecifledotherwiKt  M,  ia  morDiogt  and 
A,  afieTDOoa,  It  it  alio  to  be  ooliced  thai  (he  degree  of  Fahrenheit'!  thermoinetcc 
kaTiag  hern  remarked,  it  ii  indicated  b;  Tj  nnd  afterwards  the  elevalioD  of  Ibe 
baroBietcr  having  beeo  alio  attended  to,  ita  height  ii  indicated  by  B." — (Sm  Ui. 
IHek'i  former  paper,  jimaU,  riil.  6.) 
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'  My  11,  M,  R,  SS  pinli.    B,  S0-I9.    DiMut  tkonder  TNterday  and  Ike  4m 
befan,BB(ltkUmarBliigahM*yfalIgfralD^-A,9}pliiti,  B,n% 
Rain. 
IS,  H,  R,  t9i  pinti.     B, £9-84.— A,  IB*  pint).     B,  se-ST. 
IS,  M,  R,  16  piBli.     B,  »-36.— A,  16  pinlB.    B,  89-40. 
15,  If,  R,  30^  piala.    B,  S9-!0.— A,  «  p'mU,    B,  89-«4. 
18,  H,  R,  IT  pinti.    B,  a9-39.— A,  19i  pioli.    B,  S9-S9.    RsId. 
11,  H,  R.Mpinti.    1^  sg-S8.— A,  !Ui  plDli.     8,90-20.    Tbuodcr  and 

18,  H,  R,  3S  piDti.    B,  39-«.    A  pttA  bll  of  rain  lart  Brglil.— A,  88 
t  pint).    B,  S9-04.    WiadblghfrooS.  E.wiihihowenarnan, 

IS,  H',B,84plD(a.    B,£0-04._A,  19^  pinti.     B,  89-08.    Slirbt  abowen, 
80,  H,  R,  10|  piali.    B,  9B-90.— A.  9  plnb.     B,  89-88. 
M,  H, R.  19 piolt.    B,29-«>.— A,  UpfuU.     B,  !9-SS.    AfrealMlor 

SS,  H,  R,' Ui  ptata.    B,  8985.— A,  SI  pinti.    B,  89-8S.    Slniwen  of 

ralD. 
M,  M,  R,  1^  piau.    B,  sg-S^— A,  Ddt  meBinreil. 
S5,  H,  R,  Hi  pinli.    B,  S9-S0.    Rain.— A.,  18  pinii.    B,  89-86. 
Sfl,  H,  R,  ia|  pinli.    B,  89-40._A,  18  ploo.    B,  89;45. 
ST,  M,  R,  Ibi  plQti.     B,  99-43.— A,  18  pinU.    B,  89-39.    A  Tery  heavy 

lall  of  ntinilacetwoo'clock,  p.  in.,  which  uili  contiiinel. 
S9,  M,  R,  \6i  pials.     B,  89-34.— A,  IT  pintt.     B,  89'3tt. 
SO,  M,  R,  88  pints.    B,  a9'88.~A,  88  pints.    B,  99-19. 
91.  H,R,  l9piatB.    B,99-19.~A,  18  plnti.     B, 89-19. 
Ajv    1    M,  R,  14ip>nt<.    B,  £9-80.— A,  13  pinti.     B,  89-98. 
S,  M,  R,  18  piDis.    B,89-9e.— A,  lljpinli.     B,  89-88. 
3,  M,  R,  13  pints.    B,  89-89.— A,  10)  pinti.    B,  89-31. 

5,  M,  R,  18  pinli.    B,  99'40.'— A,  11  pinli.     B,  89-44. 

6.  M,R,  10}  pints.  B,  29 '4 6.— A,  12)  pinti.  B,  99'4A. 
t,  M,  R,  16  piatB.  B,  2S-39.— A,  20}  pinU.  B,  99-89. 
S,  M,  R,  19piDl9.    B,89-24.— A,  17  pints.     B,89-84. 

9,  M,  R,  15J  pints.    B,  29-e3.    Rain  last  night.- A,  lOtplntl.  8,89-28. 
Distant  thunder,  and  a  great  dpal  of  rain. 
10,  U,  R,  3}  pinu.     B,  89-4d.— A,  11}  pints.    B,  89-38.    Raialnthe 
afteniDon. 

15,  U,  R,6tpiau.    B,  S9-4a— A,  &}  pints.    B,  29-49.    A  hich  ooteriy 

vind. 
19,  U,  R,  T  pinti.     B,  89-50.— A,  9)  pints.     B,  86-52. 
14,  H,  R,  14  pinli.    B,  29-42.— A,  ITJ  pints.    B,  89-36.    A  great  fall  of 

rain,  wilh  an  easterlj  wind,  since  niorning. 
10,  M,  R,  91}  pints.     B,2e<84.    A  great  fall  of  rain  last  nlghi,  whichilill 

coatinuFi.- A,  19|  pinti.     B,  89-28.    Wind  eaiteriy,  wilh  a  wettinB 
"  rain  all  day. 

16,  H,  R,  14  pints.     B,  88-84.— A,  10  pinti.    8,89-86.     WindN.  W.| 

freqaent  showers  ^nce  morning, 
IT,  M,  R,  T}  pints.     B,  99-3S.    A  greet  deal  of  rain  until  a  UteboHr  lail 
night— A,  1  pint.     8,89-43. — Eighto'clockercningrno  onijafew 
drops  in  the  minntf. 

18,  Slopped  running.     B,S9'66. 

19,  M,  I  inch  down.     B,  S9-TS.— A,  R,  3}  pinti.    8, 99-76.    A  little  rain 

last  night. 
80,  M,  B,  44  pints.    B,  29-19.- A.  8  pinti.    B,  89-80. 
91,  M,  R,  8}  pints.     B,  29-80.— A,  11}  pints.     8,  99-80,     A  little  rain 

in  the  forenoon, 
99,  H,  R,  18)  pints.    B,  2976.   Rain  last  night.— A,  10  pints.     8,  29-78. 

53,  M,  R,  lOj  pipls.    B,  89-78.- A,  12  pints.     B,  89'TT.     Borne  rain. 

54,  M,  R,  Tl  pints.     B,  8Q-79.    Biavy  showers  of  rain  last  evening,  mod 

a  great  dcnl  dnring  ihe  night,  and  early  thi»  morning. — A,  T]  pint*. 

B,  29-88. 
&6,  M,  R,  10 pinti.     B,  2983.— A,  11}  plnti.     8,  99-80,     A  drittling 

shower  in  the  forenoon. 
ST,  H,  R,  6)  pints.     B,  £9-87.    A  thick  f^,— A,  S{  pinlf,    8,  89-SS. 

Dot  noihiiie. 
SB,  H,  R,  8f  pfau.    R  IQI-SO.    FrtHt  rhae  on  iUR& 'w\s&«k».— K« '^^ 
plBtM.    B,S978. 
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Attr.  89,  M ,  E,  14  pints.    B,  99*64._A,  14  plnti.    B,  1^*00. 

80,  M,  R,  18i  piBti.    B,  89d«.~A,  19  pints.    B,  89^.    A  little  rain. 
31,  M,  R,  88  pints.    B,  8918.    Rain  ail  night,  and  still  eontinacs.— A, 

ISi  piDU.     B,  89*85. 
Sept.   8,  M,  R,  5}  pints.    B,  89*dl.~A,  6}  pints.    B,  89*34. 

3,  M,  R,  Hi  pints.    B,  89*31.  Siiowers  of  rain.— A,  ISpints.   ByS9«89. 

Freqneot  showers  in  tlie  forenoon. 

4,  M,  R,  19  pints.    B,  89*80.    A  high  iresterly  wind,  with  fivqnent 

heavy  showers  of  rain.— A,  HJ  pints.    B,  89*20.    Rain  all  da^,  and 
very  heavy  in  tlie  afternoon. 
$,  M,  stopped  mnning,  and  i  inch  down.    B,  89-30. — A,  1  in.    B,  89*47. 
Sonsbioe. 

6,  M,  1  in.     B,  89*55.    A  thick  fog.— A,  R,  8}  pints.     B,  89*43. 

7y  M,  R,  9}  pints.     B,  89*33.    Rain  last  night.-p.A,  10  pints.    B»  89*33. 

Rain. 
9,  M,  R,  6}  pints.    B,  89*87  .--A,  86^  pints. .  B,  89*08.    Frtfqncat  wet- 
ting showers  of  rain. 

I0>  M«  R,  28  pints.  B,  88*86.  A  high  westerly  wind.— A,  1}  pints. 
B,  89*00.  A  farions  gale  of  wind  at  west,  which  broke  some  large 
limbs  from  the  trees.— Seven  o'clock^  p.  m.  stopped  rnnnlng,  and 
^  inch  below  the  brim.     Storm  al^ted« 

II,  M,  1^  inch  down.  B,  89*88.— A,  i  inch.  B,  89*30.  Frequent 
showers  during  the  day. 

18,  M,  1^  inch.     B,  89*43.    Rain  last  night.— A,  1  j^  in.    B,  89*59. 

13,  M,  i  in.     B,  89*69.— A,  R,  7  pints.     B,  89*53.    A  high  westerly  wind. 

14,  M,  R,  18  pints.    B,  89*38.— A,  1^  pint.   B,  89*48.    Rain  In  the  mora- 

ing.— Half-past  six  o'clock,  p.  m.  falling  in  drops  not  measarable. 
B,  89*46. 

16,  M,  I  in.  down.    B,  89*60.    Calm.— A, }  in.    B,  89*69.    A  warn, 

bright  sunshine. 

17,  M,  i  in.    B,  89*70.— A,  R,  8}  pints.    B,  89*66.    Rain  In  the  morning, 

and  now  heavy. 

18,  M,  F.     B,  89*66.    A  great  lUl  of  rain  since  last  night— A,  i  in.     B, 

82*73.    Sunshine,  and  not  a  breath  of  wind. 

19,  M,  ^  in.    B,  89*77.    Calm,  and  a  heavy  dew.— A,  Falling  in  quick, 

successive  drops.     B,  89*77. 
90,  M,  R,  8^  pints.    B,  89*70.— A,  7^  pints.    B,  89*68. 

81,  M,  R,  12  pints.     B,  89*44.— A,  13^  pints.     B,  89*38. 

83,  M,   1   in.    B,  29*58.    Rain  last  night  and  this  morning.— A,  1   in. 

B  89*60. 

84,  M,  R,  4^  pints.    B,  89*47.— A,  2}  pints.    B,  89*48.  ^ 

85,  M,  i  inch.    B, 89*58.— A,  Uiu.    B,  89-68. 

86,  M,  ^  in.     B,  89*73.— A,  F,  B,  89*68.     Rain. 

27,  M,  1  in.     B,  89*74.— A,  F,  and  dropping.    B,  89*68. 

88,  M,  R,  9  pints.    B,  89*44.— A,  llj  pints.    B,  89*38.     A  high  west 

wind,  and  heavy  showers. 
30,  M,  R,  6i  pints.     B,  29*08.— A,  i  in.     B,  29*18. 
Oct.   1,  M,  R,  4|  pints.  B,  89*13.— A,  ^  inch.    B,  29*13.  A  good  deal  of  rain 

since  morning. 

2,  M,  i  in.     B,  29*14.— A,  1  in.    B,  29*20. 

3,  M,  3  in.    B,  89*46.— A,  d|  in.     B,  89*46. 

4,  M,  l^in.     B,  89*46.    Showers.— A,  1  in.     B,  89*49.     Showers. 

5,  M,  1  in.    B,  89*40.    A  great  fall  of  rain  since  last  night.— A,  1^  in. 

B  89*48. 

7,  M,  3  in.     B,  29*70.     More  rain  last  night.— A,  3  in.     B,  89*79.     A 

brisk  breese  of  wind. 

8,  M,   H  in.    B,  29*75.— A,   IJ  in.     B,  29*7j.--Slight  showers  since 

morning. 

9,  M,  1  in.     B,  29*78.     Showers  last  night.— A,  1  in.     B,  29*78. 

10,  M,  i  in.    B,  29  72.— A,  R,  in  drops.     B,  29*64.    A  fall  of  rain. 

11,  M,  F.     B,  29*60.     Rainlastuight.— A,  IJin.     B,  89*66. 

12,  M,  14  in.     B,  29*70.— A,  J  in.     B,  29*70. 

14,  M,  l|  in.     B,  29*59.     Rain  lost  night.— A,  8  in.     B,  89*70^ 

15,  M,  Uin.     B,  89  65.— A,  1  in.    B,  29*68. 

Id,  AT,  1  in.    B,  29*65.— A,  R,  1  pint.     B,  29*50.     Rain  this  ftftemoon. 
J7,  M,  R,  2i  pints.    B,  89*39.    Rain  \a»l  wfjUU— ik,  M^  ^Voto*    E^8»*8S. 
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Oct.  18,  M,  i  in.    By  S9-d$.-*A,  1^  iodi.    B,  29-40. 

19,  M,F.    B,  29-37.— A»  R,  11}  pinto.    B,Ji9-20.    A  kigh  west  wind  aU 

day. 
21,  M,  3  in.    B,  29-35.— A,  1}  in.    B,  29*40. 
82,  M,  F.    B,  89-26.— A,  1  in.     B,  29-26. 
S3,  M,  3  in.     B,  29*40.— A,  2  in.     B,  29*39.    Brisk  wind. 

84,  M,  i  in.    B,  29*28.    Rain  last  night.— A,  1  in.     B,  29*28. 

85,  M,  F.    B,  29*22.— A,  R,  4^  pinto.    B,  29*16.    Rain,  and  a  high  S.E. 

wind. 

86,  M,  34  in.    B,  29*21.    Much  rain  last  night,  and  a  rime  this  morning.-- 

A,4iin.*  B,  29*38. 
28,  M,  2  in.     B,  29*52.— A,  1^  in.    B,  29*48. 
89,  M,  F.    B,  29*32.    Rain  last  night.— A,  R,  1  pint.    B,  29*27. 

30,  M,  F.    B,  29-22.— A,  F.    B,  29-l«. 

31,  M,  i  in.    B,  29*13.    A  great  fall  of  rain  since  last  night— A,  i  inch. 

B,  29*12.    Rain. 

Not.    1,  M,  i  in.    B,  29*07.  A  great  deal  of  rain  since  last  night.— A,  1  in. 
B,  29*05. 

8,  M,  }  iu.    B,  2901.  Rain  last  night— A,  I  i  in.    B,  29*01. 

3,  A  great  deal  of  rain,  and  high  east  wind. 

4,  M,  7  in.    B,  29*51.    Rain  last  night.— A,  7^  in.    B,  29*58.    Wind, 

and  showers  of  rain. 

5,  M,  4i  in.     B.  29*61.— A,  3  in.     B,  29*50. 

«,  M,  R,  in  drops.     B,  29*21.    Rain.— A,  R,  9}  pints.     B,  89*66. 

Showers  of  rain  during  the  day. 
7,  M,  R,  6|  pints.    B,  28-95.— A,  i  in.    B, 28*99. 

6,  M,  2} in.    B, 29*09.— A,  i  In.     B,  2904. 

9,  M,  R,  21  pints.    B,  28*80.— A,  8  pinto.    B,  28*74.    Snow,  raio,  and 

sleet,  with  a  stormy  wind. 

11,  M,  5}in.    B,  29*15.— A,  R,  12  pints.    B,  26*82.    Snow,  sleet,  and 

rain. 

12,  M,  4  in.    B,  28*93.— A,  6}  in.    B,  29*18. 

13^  M,  4  in.    B,  29*06.    A  high  west  wind  last  night  and  this  morning.— 

A,  4  in.    B,  29- 10.    A  brbk  west  wind. 

14,  M,  2  in.    B,  29*03.    Fall  of  snow.- A,  3  in.    B,  89*03.    FVeqneat 

showers  of  snow. 

15,  M,  3i  in.     B,  29*08.    Snow,  with  a  high  north  wind.— A,  5}  in. 

B,  29*30.    A  clear  sunshine  since  morning. 

16,  M,  7}  in.    B,  29*58.— A,  8}  in.    B,  29*68. 

17,  Showers  of  snow  and  sleet,  with  high  S.W.  wind. 

18,  M,  i  in.    B,  29*22.- A,  *  in.    B,  29*15. 

19,  M,  2i  in.  B,  29*18.— A,  1^  in.    B,  29^18. 

20,  M,  2i  in.  B,  29*27.— A,  4  in.     B,  29*32. 
81,  M,  5^  in.  B,  29*50.— A,  4f  in.    B,  29*49. 
88,  M,  3i  in.  B,  89*49.— A,  ^  in.    B,  89-53. 

-23,  M,  3  in.    B,  29*56.— A,  2  in.     B,  29*54. 

25,  M,  }  in.     B,  29*30.— A,  2  in.    B,  29*32. 

26,  M,  4i  in.     B,  29*44.— A,  5  in.    B,  29-50. 

87,  M,  si  in.    B,  29*48.— A,  6  in.     B,  29*58. 

88,  M,  5i  in.    B.  29*73.— A,  4  in.    B,  29-68. 

89,  M,  6%  in.    B,  30*00.— A,  7}  in.    B,  30*07.   Wind  west,  brisk,  and 

ground  getting  very  dry. 
30,  M,  8i  in.    B,    30*28.    At  12  o'clock  noon,  B,  30*32.— A,  8  in. 
B,  30*30. 
Dec.    2,  M,  2  in.    B,  29*96.— A,  2|  in.     B,  29*96. 

3,  M,  4}  in.     B,  29*98.— A,  3}  in.     B,  30*00. 

4,  M,  Si  in.    B,  29  96.— A,  2^  in.     B,  29*87. 

5,  M,  i  in.    B,  29*53.— A,  R,  4j^  pinto.    B,  29*22.    High  S.  W.  wind 

all  day. 

6,  M,  R,  14^  pinto.    B,  28*90.    A  great  deal  of  rain  last  night.— A,  2^ 

pinto. ,  B,  28*98. 

7,  M,  1^  inch.    B,  28*98.— A,  3  in.    B,  29-02. 
9,  M,4in.    A,  29*10.— A,  8  in.    B,  29-06. 

10,  M,  4  in.    B,  89*11.— A,  i  in.    B,  28*92.    H\|^  ^i\^. 

11,  M>F.   B,  98-89.'  5oow  ootfae  gr(mnd«««-A,*8|^\m.    B,5tft*^. 
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Dec.  19,  M,  5  in.    B,  88-90.    Soow  kwt  n%liC.*-A,  S  f n.    B^  »98. 

15,  M,  Sio.  B,S8-84.  A  lUtiemoreioow  last  oiglit— A^Min.  B.  88*84. 
14,  M,  H  in.    B,  88*85.    Moresnovt  .—A,  5  in.    B,  88*91. 

16,  M,  6}  in.    B,  88*90.~A,  7  in.    B,  99-00. 

17,  M,  5  in.    B,  29*00.    A  liea?y  fall  of  snow.— A,  8  in.    B,  88-88.  Snow 

and  sleet  all  day. 

18,  M,  6  in.    B,  89*03.    Rain  and  sleet.— A,  10  in.     B,  89*49. 

19,  M,  Well  dry.    B,  29*96.— A,  Well  dry.     B,  80*08. 

20,  M,  10  in.     B,  8014.— A,  8 in.     B,80-09. 

81,  M,  4io.    B,  85*84.    Flathesof  ligiitning  seen  early  this  morDing  before 
day  break;  they  were  yery  close  to  the  sornce  of  therroand.— 

A,  8  in.     B,  89*66. 

83,  M,  F,  and  dropping.     B,  89*17.— A,  F.    B,  89*18. 

84,  M,  R,  equal  to  a  goose  quil.     B,  88*98.— A,  F.     B,  88*95. 

85,  M,  4  in.    B,  88*1 1.— A,  3^  in.    B,  8908. 

86,  M,   R,  equal  to  a  large  goose  quill.    B,  88*80.-^A,  R,  I  pint.    B, 

88*78. 
27,  M,  3  in.'   B,  28*88.— A,  3  in.     B,  88*88. 
88,  M,  6  in.    B,  89*08.— A,  1^  in.     B,  88*84.    A  great  ftOl  of  mowi 

sleet,  and  rain. 

30,  M,  IS  in.     B,  89*56.- A,  7  in.     B,  89*60. 

31,  M,  3^  in.     B,  29*49.— A,  1  in.    B,  29*84. 
1817. 

Jan.    1,  M,  F.     B,28*98.— A,  R,  6^  pints.    B,  28*59.    A  high  S.  W.  wind, 
with  frequent  showers  of  rain  and  hail. 
8,  M,  R,  H  pint.    B,  88*87.— A,  i  in.     B,  28*90. 

3,  M,  2i  in.    B,  28*96.- A,  2^  in.     B,  28*99. 

4,  M,  R,  4  pints.     B,  28*84.    A  wetting  rain.— A,  6^  pints.     B,  88*82. 

6,  M,  2  in.     B,  28*98.    Snow  on  the  ground.— A,  6  in.    B,  89*27. 

7,  M,  124 »".    B>  29*85.— A,  1 1  in.     B,  29*97. 

8,  M,  7i  in.     B,  29*94.— A,  5  in.     B,  29*89. 

9,  M ,  l\  in.    B,  29*94.— A,  3^  in.    B,  29*94.  , 

10,  M,  2i  in.    B,  29*88.— A,  1^  in.     B,  29*84. 

1 1,  M,  8  in.     B,  29*90.— A,  1  i  in.     B,  29*83. 

13,  M,  R,  8i  pints.     B,  29*24.— A,  15^  pints.    B,  89*02. 

14,  M,  R,  the  size  of  a  goose  quill.    B,  29*08. — ^A,  R,  woaker.     B,  29*15. 

15,  M,  R,  1 H  pints;    B,  28*93.- A,  9^  pints.    B,  28*90. 

16,  M,  R,  lilLe  a  small  quill.    B,  28*95.— A,  17|  pints.    B,  28*84.     A  fall 

of  snow. 

17,  M,  R,  15  pints.    B,  28*73.— A,  12^  pints.     B,  28*72. 

18,  M,  R,  5  pints.    B,  28*74.— A,  R,  In  drops.     B,  28*78. 

80,  Bi,  R,  10  pints.    B,  88-67.<-A.  12^  pints.    B,  28*78.    A  good  deal  of 

rain. 

81,  M,  4|  inch.    B,  88*76.    A  storm  of  wind  last  night,  and  a  little  snow 

this  morning. — A,  6  in.    B,  88*96.    Frequent  heavy  showers  of 
snow  during  the  day,  with  a  high  N.  W.  wind. 
88,  M,  R,  in  drops.    B,  88*84.    Rain,  with  a  high  west  wind.— A,  S  in. 

B,  28*98.    Wind  and  rain. 

83,  M,  3  in.    B,  29*04.    Heavy  rain.— A,  R,  very  small.    B,  89*01. 

Rain  and  wind. 

84,  M,  ^  in.    B,  29*64.    A  calm.— A,  5^  in.    B,  29*59.    A  return  of 

wind  and  rain. 
25,  M,  Si  in.     B,  29*56.— A,  U  in-     B>  89*55. 

87,  M,  4|  in.    B,  29*84.— A,  4  in.    B,  89*99. 

88,  M,  8  in.    B,  29*96.— A,  R,  1^  pint.     B,  29*82. 

89,  M,  R,  very  small.     B,  89*76.— A,  R,  still  less.    B,  29*88. 

30,  M,  R,  1}  pints.     B,  29*84.— A,  l|j>ints.    B,  89*89. 

31,  M,  F.     B,  30*00.— A,  F,  and  dropping.     B,  30*04. 
Feb.   1 ,  M,  F.     B,  30*18.— A,  R,  size  of  a  quill.     B,  30*18. 

3,  M,  R,  8i  pints. .  B,  89*84.    A  fire-ball  seen  this  morning  before  day- 

light,  flying  from  soutli  to  north,  with  a  long  tail,  and  emitting 
sparks  of  fire.- A,  13  pints.    By  89-70. 

4,  M,  R,  88  pints.    By  89*80.— A,  34  pints,    t^  89*10. 

5,  M,  R»88|pint8.  B,  89*10.  Snow  last  night.^A,  m  pinU.  B,  89*89. 
d,  M,  R,  15piiiti.  Bj 89-89.— A,  194 pints.  B,89-81.  Tery  high  W.  wlsd. 
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Feb.  7,  M,  R,  8  pints.    B,  29*42.    Last  oight  it  blew  a  hurricane  from,  the 
N.  W.— A,  8  pints.     B,  29-44. 
8,  M,  R,  13^  pints.     B,  29-44.     Wind  W, ;  very  high.— A,  19  pints. 
B,  29*37.    Violent  storm  of  wind  and  raio. 

10,  M,  R,  15.     B, 29*48.— A,  12^  pints.     B,  29*54. 

11,  M,  R,  lOi  pints.     B,  29*64.— A,  14^  pints.    B,  29*52. 

12,  M,  R,  37  pints.— 'B,  29*00.— A,  20  pints.     B,  29*27.    . 

13,  M,  R,  20  pints.     B,  29*30.— A  28  pints.     B,  29*10.    A  fall  of  sleet, 

and  tlien  rain. 

14,  M,  R,  29^  pints.     B,  29*04.     A  fall  of  sleet,  with  a  high  west  wind.— 

A,  21 J  pints.     B,29*07. 

15,  M,  R,  28^  pints.    B,  29*04.— A,  30  pints.    B,  28*92.    A  violent  storm 

of  wind  from  N.  W.  and  four  peals  of  thunder  heard,  and  lightning 
seen. 

17,  M,  R,  18i  pints.    B,  29*22.— A,  22J  pints.     B,  2918.    A  high  wind, 

and  heavy  showers  of  rain. 

18,  M,  R,  18i  pints.     B,  29*38.     Thunder  and  lightninglast  night.— A,  20^ 

pints.     B,  29*20. 

19,  M,  R,  5i  pints.     B,  29*60.— A,  9|  pints.    B,  29  63. 

20,  M,  R,  35  pints.     B,  29*07.    A  storm  of  wind  last  night,  with  rain.— A, 

38  pints.     B,  28*96.     A  fall  of  rain. 
SJ,  M,   R,  34  pints.     B,  28*92.    Snow  on  the  ground.— A,  25^  pints. 

B,  28'92. 

22,  M,  R,  19  pints.     B,  29-24.— A,  5  J  pints.    B,  2986. 
83,  Storm  of  wind  and  rain. 

24,  M,  R,  22  pints.     B,  29*24.- A,  19J  pints.    B,  29*30. 

25,  M,  R,  23J  pints.     B,  2919— A,  27^  pints.    B,  29*20. 

26,  M,R, 31  pints.     B,29*ll,     Snow,— A,  29  pints.     B,29*ll. 

27,  M,  R,  35  pints.     B,  28*96.    A  tempest  of  wind  N.  W.,  with  rain.— 

A,  29:|-pints.     B, 20*14.     Wind  continues. 

28,  M,  R,  27*pints.     B,  29*20.— A,  27  pints.     B,  29-19. 

March   1,  M,  R,  30  pints.    B,  29*05.     Calm,  but  rain  last  night.— A,  33 J  pints. 

B,  29*00.    A  heavy  rain. 

2,  A  little  snow. 

3,  M,  R,  37  pints.     B,  28*80.     A  storm  of  wind  last  night.— A,  40  pints. 

B,  2804. 

4,  M.  R,  35  pints.     B,  28*72.     A  fall  of  rain.last  night,  and  thin  snow. 

— A,  33ipints.     B,  28*76.     Much  sleet. 

5,  M,  R,  27  pints.     B,  28*80     A  little  snow.— A,  224  P»nts.    B,  28*87. 

Showers  of  sleet  since  morning. 

6,  M,  R,  37  pints.     B,28-78.— A,  32J pints.     B.  28-79. 

7,  M,  R,  28 pints.    3, 28*84.— A,  22^  pints.     B,  28*90. 

8,  M,  R,  244  pints.     B,  28-85.     Snow  on  the  ground.- A,  254  pints. 

B   28'85.' 

10,  M,  R,  12^  pints.     B,  29*49.— A,  7^  pints.     B,  29-63. 

11,  M,  R,  23  pints.     B,  29*50.— A,  29|  pinW.— B,  29*46. 

12,  M,  R,  35  pints.     B,  2938.— A,  36  pints.     B,  29*37. 

13,  M,  R,  32  pints.     B,  29*33.— A,  29  pints.     B,  29*57. 

14,  M,  R,  18i  pints.     Bf  29*80.— A,  16|  pints.     B,  29*84. 

15,  M,  R,  32  pints.     B,  29*74.— A,  29  pints.     B,  29-76. 

17,  M,R,  26  pints.     B,  29*90.     Rain.— A,  26  pints.     B,  29*90. 

18,  M,  R,  37  pints.    B,  29*67.— A,  414  pints.     B,  29*40.    A  high  west 

wind. 

19,  M,  R,  424  pints.     B,  29*32.- A,  43  pints.     B,  29*32.    Severe  blasts 

of  snow  and  hail  during  the  day. 

20,  M,  R,  36  pints.     B,  29*48,— A,  29  pints.     B,  29*63.     Wind  high. 
.  21,  M,  R,  31  pints.     B,  29*69.     Calm.— A,  344  pint);     B,  29*59. 

^9  M,  R,  42* pints.    B, 29*50.- A,  34  pints.     B, 2952. 

24,  M,  R,  41  pints.     B,  29*34.— A.  42J  pints.     B,  29*28. 

25,  M,  R,  36  pints.     B,  29*33.— A,  29J  pints.     B,  29*42. 

26,  M,  R,  S6i  pints.     B,  29*20.— A,  39J  pints.     B,  22*24.    A  very  high 

west  wind. 

27,  M,  R,  30  pints.    B,  29*60.     Calm.— A,  28  pints.     B;,  29*70. 
28,  M,  R,  36|  pints.     B,  29*35.     ^in.— A,  43  pints.     B»  29-33. 
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HuchSS,  U,  R,«pl>ti.    B,S»-16.— A,3Spiat>.    B,f0-t9. 

31,  H,  R,88ipiiiU.     B,  St'TS^A,  SS  piBN.     B,  W-fft^ 
April    I,  U,  R,31  piDti.     H,89-Sg.— A.Wpinb.     B,  U-W. 
S,  H,  R,  eH  piou.     B,  S9-M.— A,  SU  ploti.     B,  SO-OB. 

5,  M,  R,  95}  pisu.    B,  W-IO.— A,  WpfaiU.     B,S0*1S.    At  M  o'clock 

the  B  « a*  at  30-80. 

4,  M,  B,39piati.    B,90-10.— A,3SplDti.    8,90-4. 

6,  M,  R,40piiiti  B,  9»«8._A,  35  pinti.  B,  »-DOk 
T,  M,  R,  39}  [linU.    B,  30-1 T,— A,  43  pinli,     B,  30-04. 

5,  M,  R,  40  pinti.    B,  Sg-10.— A.  49  plnU.     B,  90-AO.    Hich  wimL 
9,  M,  R,  38*  pinl^.     B,  90-68.— A,  44  pinta.     B,  tt-64. 

10,  M,  R,43piDli.    B,8»'08.    Snow.— A,35}  pinla.    B,  S»>83. 

II    H,  R,  3-4  pin's-     B,  Sft-W.— A,  44  pial*.— B,90-1>, 

is,  M,  R,  44  plnlt,    B,  39-69.— A,  46  pinti.     B,  8064. 

U,  H,  R,  39  pinu.    B,  89-TO.— A,  40  plntt.     B,  9904. 

Ifi,  M,  R,  49  piali,     B,  99-55.— A,  48  pinla,     B,  «9'50 

Ifl,  M,  R,  40  pints.    B,  89-4a.~A,  39  pititi.     B,  SO'TO. 

17    H,  a,  99  pinla,    B,  99-89.- A,  3 1  pinU.     B,  90-94. 

IS,  M,R.3    plat*.     B,e9-»4.— A,  39}  piDlf.     B,  9«-t6 

10,  M,  R,.33piDtE.    B,30'00.— A,  33pint>.     B,30'09. 

91,  M,  R,  31  pints.    B,  90K».~A,3«  plnls.     B,30'05. 

99,  M,  R,  37  piols.    B,  S0-04.—A,  98^  pinti.     B,  SOMW. 

53,  M,  R,4    pints.     B,«9-gS.—A,44  pints.    B,  80:08. 

54,  M,  R,S8  pinti.  B,  30-00.— A,  40pln[i.  B,  30-05. 
9G,  M,  K,  40  pintg.  B,  30«8.— A,  48^  pinU.  B,«9-08. 
96,  M,  R,  44  pinli.     B,  80-S4.-A,  48  pintg.     B,  99-TO. 

98,  M,  K,  38  plnlt.    B,  S9-T4.— A,  46  pints.     B,99-T0. 

«g,  JU,  R,  46  pints.  B,  9MT.— A,  48  plots.    B,  98-38,   Vreqoeal  iboirrn 

ofslMl  and  rain. 
30,  M,  R,  41  Pino.     B,  99-50.— A,  37  pints.     B,  SO-Bl. 
May     1,  M,  R,  35  pioU.     B,  90-70.— A,  35  pints.     B,  90-73. 
8,  M,R,S)  pints.     6,99-68.— A,  39  pints.     B,  99-69. 

3,  M,  R,  44  pints.    B,  99-47.— A,  44  pinU.     B,  89-37.    Rain. 

5,  M,  R,  SB  pinl..    B,  80-43.— A,  37  pinls.     B,  99-39. 

6,  M,H,  94pinH.     B,  tO'ftS.— A,  39  pints.     B,  9S-7T. 

7,  M,  R,Slipinii.  B,99'8B.— A,3Tplnts.  B,99^0. 
B,  M,  H,  37  pinli.  B,99-eO.— A,38i  pinli.  B,  99^66. 
0,  M,R.38pinls.    B,  99-60.— A,  43  pints.     B,89-49. 

Jo,  M,  R,45j)1nls.    B,  89'90.— A,  46^.     B,  99-lS.     Raia. 

18,  M,  R,  not  measured.— A,  41  pints.  B,  99-03.  Rain. 
■-■--"'■ .   .       3,89,«). 

B,  80-33.    Ttauder  aid 

15,  M,'R,  33  pints.  B,  99-40.— A,  30  pint*.     B,  sa-49. 

10,  M,  R,  99  pints.  B,  89'6S.— A,  35  pints.    B,  90-40. 

IT.  M,  R,  89  pinli.  B,  8933.- A,  3«i  pinu.    B,  9»-33, 

19,  M,  R,19pinls.  8,89-11.— A,S64pinli.  8,99-98. 
90,  M,  R,  99  plots.  B,9e-S0.— A,  Si}  pints.  B,  89'36. 
SI,  M,  R,  iSi  pinsl.     B,  99-39.- A,  33  plots,     B,  89-36. 

99,  M,  R,  .36  pints.  6,99-94.    R>in.—A,  40  plats.    B,  SO-aO.    Rain. 
93,  M,  R.  36  pints.  B,  99-80.— A,  36  pinls.     B,  90-90. 

*4,  M,  R,  S6  pints.    B.  9S-1T.— A,  35  plols,    B,  99-17. 

96,  M,  R,SSi  pints.    B,90-90.— A,  35 pints.    8,99-90.     Rain. 

V!,  M,  R,  SSj  piols.    B,  90-93.— A,  38  piols.    B,  89-30.     Horb  nio. 

98,  M,  R,  39  pinls.    B,  89-44.    Raio  oil  oigllt,  and  still  MnUom.— A, 

97^  pints.     B,S»-53. 
90,  M,R,  88  pints.     "  — " 

30,  M,  li,  ST  pints. 

31,  M,R,30  pints.     B,  90-6i.—A,'se  pints.    B,  99-53. 
JuK  9,  H,  R,  40}  pints.     B.  80-35.— A,  41  pinls.    B,  99-80. 

S,  H,  R,  98  plats.    8,  £918.     Rain  last  nishl.—A,  34  piol 

4,  H,  R,  46  pints.    B,  98-98.     Rain  last  nJBhl.-A,  46  piol 
A  storm  of  wind  from  h 


5,  BL  R,  33  pinl*.    B.  80-39;     Storm  contiaui!4.- 
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Jane   6,  H,  R,  SS^  ploti.    B,  30-4».— A,  31  plati.    B,S9-B». 
7,  it,  n,  Mpiata.    B^-3T.— A,  4S  pint*.     R,  99-3T. 
»,  H,  R,SSpiHU.     B,  89-99.— A,  H  ptDM.    1^  89-ST.     Heftvy  lbaw«ra. 
to,  H,  R,  3T  piuu.     B,  S9'3T.    A  thick  fog.— A,  SS^  pioti.     B,  S9-48. 

Much  ihuBderaod  raia. 
II,  U,R,  38  pints,    fi,  S«'59.— A,3£piMi.    ft,  99-58.   ' 
13,  U,  R,  36)  pinti.     B,  S9-a0.— A,  41  pMi.    B,  99-85. 

13,  U,  R.^l  piDM,     B,  39-95,— A,  49  pf qH.    B,  SO'M.    RiHd. 

14,  M,  R,  48  pinM.    B,  38-es._Wind  B.  a  thtck  tor,  and  heat;  rein.— 

A,43piiit8.     B,89'16.    A  great  faH  of  rain. 
Ifl,  M,  S,  31  pints.     B,  S9-S7.— A,  33  p>mi.    B,  89-80. 

17,  M,  K,  41^  pinti,     B,  3g-68.— A,  37  piati,    B,  89-60. 

18,  H,  R,  401  P>bU.    B,  99-53.    A  thick  fBg.— A,  46  pinU.    B,  29-46. 

19,  H,  R,  48pinU.    B,  89-40.    A  tbicfc  fi«.— A,  47)  pinU.     B,  99-4A 

Hacb  thunder,  and  a  little  rain. 

80,  M,  R,  4bi  pints.    3,80-50.    A  Ibick  fo;;.— A,  43)  pinU.    8^^89-53. 

81,  M,  R,  37  pints.    B,  89-61.    A  thick  feg.— A,  S6)  ploU.     B,  89-69. 

Bright  Elindiiae. 
39,  A  bright  day,  with  diilanl  peal*  oFthonder. 
SS,  M,R,  40  pints.   B,9e<78.    A  fog.— A,43  pfnta.    B,  SO'77.   Sundtine. 

54,  M,  R,45}i>iD(9.   B,89'S7.   Afog.— A,  47  pints,   B,  S9-6e.   nnnder. 
XS,  M,  R,  46^  pints.    B,  89-58.— A,  47  piats.     B,  89-66. 

ISO,  M,  R,  47  pint!.    B,  89-67.— A,  48  pints.     B,  9950. 
91 ,  H,  R,  48  pints.    B,  89-40.— A,  46  pints.    B,  89-37. 
89.  M,  R,  4S  pinl^.    B,  S9S7.    Rain,— A,  46  pints.    B,  89-97. 
30,  M,  R,  46  pinii.    B,  99-96.    Haftt.— A,  45  pints.    B,  89-30, 
Jul;    1,  M,  R,  4.'ipipls,    B,89-35.    Ratnlatt  night.— A,  48  pints.    B.S9-SS. 
«,  M,  R,  46  pints.    B,  a»'0O.    Mnch  nUn.— A,  47i  pints.    B,  99-18. 
ShonersofTsin. 

3,  H,  R,  97)ptnts.     B,  99-31.- A,  87  ptnti.    3,89-39. 

4,  M,  R,S7)piiils.    B,99'30.    A  fog.— A,  39  pints.    B,9»-36. 

6,  M,  R,  40  pints.     B,  8986.    A  fof.— A,  48  pints.   B,  99-86.    Tbnndet 

7,  H,  R,4{plnts.    B,'8g-99.    Rata  lu( Bight— A,  43  pjati.    3,89-83. 
„    „   „    <^    ...       8,98-86.- A,STpint».    B,«-S», 

I.  3,99-48.— A,  36  pints.    B,W-4S^ 

pints.  B,  99-48.— A,  S74  pints.    3,99-48.    Raia. 

,      .     .      .pints.  B,9»-48.— A.S9ipitlti.    3,80-50.. 

18,  M,  R,  S7|  pints.  B;  99-66,— A,  39  pints.    B,»-S6.    8how«n. 

14,  M,  A,  48  pints.  8,99-89.    Mncb  ntin.— A,4S  ptnlt.    3,89-36. 

1.3    M,R,  48  pints.  B,  89-13.— A,  41  pint*.    B,  99-90. 

16,  M,B,36pinl&.  B,  89-90.- A,  83  pials.    B,89-S9.    RaIH. 

17    M,  R,  31  pinie.  B,'89-40.— A,  SI  pints.    B,  89*40. 

18,  M,  R,  31  pinu.  3,89-44.— A,  38 pints.     3:89-50.    tMa^ 

19,  M,  R,  38^  pinu.  B,  99-64.— A,  33|  pints.    B,  99-64. 

91,  M,  R,  99  pints.     B,  89-36,    Rain  last  night.— A,  47  pints.    3,  99-91. 

Heavy  shonprs, 
98,   M,  R,  47piD».     B,  99-80.— A,  40  pints.    B,  89^.     Hnin, 
93,  M,  R,  31)  piDls.     B,  89-50.— A,  9B  pints.     3,  89-64. 
84,  M,  R,  88  pints,     B,  89-64.— A,  34  pinU.     B,  8960. 

55,  M,  R,  36}  pinU.     B,99-46.    Rain,— A,  SB  pints.     3,9945.    Rain. 
86,  M,R,  38  pints.    B,  89-89.    High  irestwiad.— A,  S9pialh    3,89-90. 

HeaT J  showers. 

88,  U,  R,  33  pints.     B,89-19.-'A,  38  pints.     8,89-96.    High  iretl  wind. 

89,  H,  R,  36)  pints.     B,  89-39.— A,  31  pints.     B,  99-43,    Rain. 

30,  H,  R,  35}  pints.    B,89-36.— A,  36  pints.    3,89-30.  HMvjrAowert. 

31 ,  M,  R,  36  pinU.     B,  99-96 —A,  37)  pints.     B,  89-86.     Rain. 

Aug.    I,  M,  R,  36  piais.    B,  89-30,    Heafj  rain.— A,  30  pirns,     B,  89-40. 
Tliander  and  showers  of  rain, 
9,  M,  R,  88)  pints.    B,  89-49.- A,  99  pint*.    B,  t9-BI. 

4,  M,  R,  40)  pints.    B,  99-17.   Rain.— A.  34  pints.    B.S9-39.   AfreM 

fall  of  raio. 

5,  M,  R,  99  pints,     3, 89-58.— A,  85  pints.    B,  99-63. 

6,  M,  R,  97)  pints.    3,  80-60.— A,  81)  pints.    B,99-M. 

O  2 


a,  M,  n>  4u  pm 
9,  H,  R,  351  pij 

10,  M,  R,37Xpii 

11,  M,R,3T)pi] 
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Aof.    1,  H,  R,  34  piati.     B,  80-44.— A,  35  pipti.    B,fl9-40. 

8,  H,  R,  Sli  plnla.     B,  S9-24.— A,  3U  pinti.    B,  S9-IS.    Rain. 

y,  M,  R,  39  pioii.    B,  89-13.— A,  34^  piuls.     B,  30-19.     A  biib  N.  W, 

Kind,  irilh  rain, 
II,  M,  H,seipiDli.    B,S9-39.    R>in.— A,  Slipiatt.    B,<9-93. 
IS,  M,  R,  40  pint!.    B,  S9-09.    RntD.— A,40  pinti.    B,  SQue. 

13,  H,  R,  40  pinti.    B,  89-O0.— A,  4U  piati.    B,  8900.     Raio. 

14,  M,  R,39ipiiila.    B,  89-10.— A,  3S  plnU.  B,  89-OB.    Rain. 

15,  H,  R,  34i  pipls.     6,89-05.    R>ra.— A,  30  piati.    B,  89  18.    High 

wttt  vind,  nilh  ifaowcn  of  rain. 

16,  M,  R,  85  piDls.    B,  89-£0.— A,  25  piad.    B,  S9-S4.    Rain. 

18,  H,  R,  81  pints.     B,  8634.— A,  85  pinu.     B,  :^9'34.  < 

19,  M,  R,  31  pints.  B,  a9-«).— A.  30  pinW.    B,  89-28. 

80,  H,  R,  30  piou.     B,  -89-8!.- A,  SO  pinla.    B,  89'38.    Higfi  cut  wind, 

and  heavy  rain. 

81,  M,R,  IT  pin».  B,89'55^A,  la  pints.  '  B,  89-S5. 
«8,  N,  R,  16pinu.    B,S9'70.— A,S0pint9.    B,  89-79. 

83,  M,  R,  ST  pinli.     B,  8969.— A,  38  pinli.     B,  89-64. 

85,  H,  R,  41  pinti.    B,  89>96.    A  beavy  rain.— A,  45  pint*!    B,  89-10. 

High  taat  wind,  with  rain. 
f6,  U,  R,  45  pints.    B,  8B-93.— A,  43  pinli.     B,88-g5.    Rain. 
ST,  M,  R,  89  pints.     B,  S9-9T.     Tlinndcr  last  evening.— A,  SS}  piots. 

B.  89-18.— High  E.  irind,  and  hesTy  rai;i. 
28,  M,  R,  16  pint'.     B,  89-89.     Run  all  night,  and  still  conlinaet.— A, 

18  pints.     B,  89-35. 
89,  M,  R,  19  plDtj.    B,89'30.    Rain  last  aigbl.    A,  19  pinli.     B,  S9-3B. 

Rain. 
30,  M,R,  I6pinli.     B,S«-50.— A,  S3  pints.     B,  89-48. 
6epf.    1,  M,  R,801  pints.     B,89-48.— A,  15  pinu.     B,a9'60. 
8,  M,  R,  16  pinla.     B,  89-69.— A,  88  pints.    B,  89-TO. 

3,  M,  R,  SOi  pints.     B,  89-68.— A,  34  pints.     B,  80-45.    A  hieh  south 

4,  M,  R,  85  pints.    B,  39-5S.     Heavy  T|>ln  last  eTening.T-A,  33t  piaM, 

B,  89-GT.    Slumers  of  rain. 

5,  M,  R,  80j  pinU.     B,  89-80.'^A,  S83.     B,  99-80. 

6,  H,  R,  SS  pints.     8,89-61.— A,  87  pints.     B,  89-66.     Rain. 

8,  M,  R,  81  pinla.     B,  S96T.    A  thick  fog.- A,  8T  pints.    B,  89-11. 

9,  M,  R,  88^  pints.    B,ge-T4.— A,  19^  pints.     B,  39-83. 

10,  M,  R,  88  pints.     B,  8973.- A,  894  P'""-     B,  89-59. 

11,  M,  a,  85)  pints.     B,  89-59.- A,  30}  pints.     B,  89-56. 
19,  H,  R,  80  pints.     B,  89-54.— A,  34  pinla.     B,  89-48. 
13,  U,  R,  88  pints.     B,  89-60.— A,  18}  pints.     B,  89-10. 
16,  M,R,  18|>ints.    B,89-8D.-A,  844  pints.     B,  89-71. 

1 6,  it,  R,  84j  pints.  B,  89-70.- A,  814  piots.     B,  8970. 

IT,  M,  R,  83i  pintK  B,  89-69.- A,  a4i  pints,     B,  89  70. 

18,  M,  R,  24l  pinU.  B,  89-10.- A,  31  pinla.     B,  29-61. 

19,  M.  R,  SSi  pinta.  B,  89-56.     Bain.— A,  86  pints.     B,  89-58. 

80,  M,  R,  83  pints.  B,  S9-66.^A,  SO  pinls.  B,  8973. 
9S,  M,  R,  85 pinls.  B,  89-06.— A, 86^  pints.  B,  8966. 
S3,  M,  R,  93pinU.    B,  29-66.— A,  83  pints.    B,  39-69. 

84,  U,  R,  8T  pinls.  B,  89-61.— A,  88^  pinm.    B,  89-49. 

55,  M,  K,  36  iiint).    B,  29-80.    Rain  last  eight.- A,  41  pints.   B,  SSW. 

Hlgli  wfii  wind. 

56,  M,  R,  43^  pinu.    B,  88-84.- A,  461  P>>'<-     »•  89-80..   Hi|;b  not 

81,  M,  R,  39)  pints.    B,  86-80.     Rain  lost  nighli  high  svest  iri«d.— A, 

81  pinu.     B,  88-84.    Highnral  nind. 
S9,  M,  F,    B,  S9-38.— A,  4  in.     B,  89-54. 
80,  M,  F,     B,  89-65.— A,  R,  2  pints.     B.  £910. 
Oct.    1,  M,  R,  S5t  pints.     B,  2939.— A,  80^  pints.     B,  S9'45.    Sbuwets  nf 
rain,  with  a  iniititr'e  of  hail. 
8,  M,  R,  14  pinla.     B,  89-50.- A.-nat  measured. 

3,  M,  R,  16  pinla.     B,  ^-66.— A,  10  pints.    B,  89-31. 

4,  H,  R,  6  pints.  B,  89-96.- A,  1 1  pinls.  B,  3003. 
e,  M,  R,  gOplnls.     B,  30-03.— A,  lllpinli.    B,  30-03, 
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Oct.    7,  M,  R,  19^  pints.     6, 30*00.— A,  20  pints.     B,  29*94. 

8,  M,  R,  20  pints.     B,  29'o9.— A,  20  pints.     B,  29*86. 

9,  M,  R,  18  pints.     B;  29*81.--A,  18  pints.    B,  29T5. 

10,  M,  R,  19f  pints.     B,  29*70.— A,  19^  pints.    B,  29*70.    Rain  and  east 

wind. 

11,  M,  R,  14i  pints.    B,  29*77.— A,  14^ pints.     B,  29'8Q. 

13,  M,  R,  12  pints.     B,  29*96.— A,  13^  pints.     6,  29*93. 

14,  M,  R,  15  pints.    B,  29*97.— A,  15  pints.    B,  29*94. 

15,  M,  R,  19^  pints.    B,  29*84.     Some  rain.— A,   15  pints.     B,  29*80. 

Frequjsnt  drizzling  showers. 

16,  M,  R,  13i  pints.     B,  29*83.— A,  13^  pints.    B,  29*86.    A  good  deal 

of  rain  and  some  hail  since  last  night. 
IT,  M,  R,  11  pints.     B,  29*91.— A,  11  pints.    B,  29*91. 
18,  M,  R^  16^  pints.    B,  29*84.    Rain.— A,  19  pints.    B,  29*30.    Frd- 
^  quent  and  heavy  showers  of  rain. 

20,  M,  R,  19  pints.     B,  29*79.— A,  15i  pints.     B,  29*78. 

21,  M,  R,  18i  pints.     B,  29*65.- A,  20  pints.     B,  29*50. 

22,  M,  R,  6i  pints.     B,  29*47.— A,  13  pints.     B,  29*58. 

23,  M,  R,  6  pints.   "B,  29*72.— A,  9  pints.     B,  29*78. 

24,  M,  R,  11|  pints.     B,  29*72.- A,  14  pints.     B,  29*67. 

25,  M,  R,  17  pints.     B,  29*49.— A,  21  i^  pints.     B,  29*38.     Brisk  S.  W. 

wind 

27,  M,  R,  20  pints.     B,  29*18.— A,  30  pints.    B,  28*98.    A  high  S.  W. 

wind,  with  heavy  showers  of  rain. 

28,  M,  R,  23  pints.     B,  29*00.— A,  21  pints.    B,  29*01.    Showers  of  rain 

29,  M,  R,  17  pints.     B, 2901.— A,  14^  pints.     B, 29*05. 

30,  M,  R,  32  pint^.     B,  28*80.     A  high  west  wind,  and  heavy  showers  at 

intervals. — A,  32  pints.     B,  28*80.    Flashes  of  lightning  seen  last 
night.    Storm  of  wind  still  unabated. 
-31,  M,  R,  14  pints.     B,  28*90.     A  great  fall  of  rain  last  night,  and  storm 
of  wind  abated. — A,  4  pints.     B,  29 '00.     A  severe  blast  of  hai]» 
«now,  and  sleet,  with  a  furious  N.  W.  wind. 

Enough  oi  evidence  appears  in  the  foregoing  register  fully  to 
corroborate  the  idea  that  the  differences  in  me  atmospherical 
pressure  produce  the  minor  and  nurre  delicate  changes  upon  the 
oasin  of  the  well.  Innumerable  proofs  of  this  will  be  noticed ; 
and  the  averages  of  the  two  extremes  are  remarkably  convincing 
when  opposed  to  one  another. 

The  highest  extreme  is  48  pints.  B,  29*39  in.  The  lowest 
extreme  is  13  in.  down.  B,  29*86  in.;  making  a  difference 
between  the  two  of  no  less  than  ^^  of  an  inch  m  the  state  of 
the  mercurial  column.  But  it  is  evident  that  the  continued 
increase  or  diminution  of  the  quantity  of  water  upon  what  may 
be  termed  the  great  or  ruder  scale^  is  to  be  ascribed  to  some  of 
those  causes  which  have  been  enumerated  in  my  former  notices 
©n  this  subject. 

As  the  register  of  the  alternations  of  the  spring,  contrasted 
with  the  baroineter,  has  been  now  kept  for  19  months,  it  becomes 
unnecessary  to  continue  it  longer  ;  I  shall  not,  therefore,  trouble 
you  again  with  it,  but  am.  Sir,  your  obedient  servant, 

Thomas  Laudee  Dick, 


lOS  Dr.  Tkomsan  cm  [Aimimt;^ 

Article  IV. 

On  the  Salt  usually  called  Trinle  Prussiate  of  Potash.  By 
Thomas  Thomson^  M.D.  F.K.S,  Regius. Professor  of  Che- 
mistry in  the  University  of  Glasgow, 

My  attention  was  accidentally  drawn  to  this  salt  in  conse- 
quence  of  a  visit,  which  I  paid  last  winter  to  a  pmssian  blue 
manufactorybelonging  to  my  friend  Charles  Maeintosfa,  Esq.  6f 
Glasgow.  This  work  is  conducted  in  a  manner  that  do6&  great 
credit  to  the  well  known  genius  and  skill  of  the  proprietor.  I 
was  surprised  to  find  in  it  the  direct  preparation  of^thje  triple 
prussiate  of  potash  on  a  large  scale  in  most  magnificent  crysUds 
of  the  greatest  purity  and  beauty.  I  was  induced  to  make  a  few 
trials  on  this  salt,  thus  fumisned  in  such  abundance,  chiefly 
with  the  view  of  determining  the  component  parts  of  the  aci4 
which  it  contains.  Mr.  Porrett  was  the  first  who  demonstrate^ 
that  this  acid  is  of  a  pecuUar  nature ;  and  from  the  ccmstitoenta 
which  he  detected  in  it,  he  gave  it  the  name  o(  ferrureted 
chyazic  acid.  I  was  induced  from  strong  analogies  to  consider 
this  acid  as  a  compound  of  an  atom  of  cyanogen  and  an  atom  of 
iron ;  but  it  will  be  seen  from  the  expenments  which  I  have  ta 
state,  that  Mr.  Porrett's  opinion,  that  hydrogen  exists  in  it  as  a 
constituent,  is  correct.  Mr.  Porrett's  very  ingenious  and 
important  experiments  and  conclusions  respecting  mis  acid  will 
be  found  in  me  Phil.  Trans,  for  the  years  1814  and  1816. 

1 .  The  triple  prussiate  of  potash  when  pr^ared  m  smaQ  jquaan 
tities  usually  crystallizes  in  cubes,  or  at  least  in  ^  form  wbich  Iq 
the  eye  appears  cubic.  But  the  large  crystals  formed  in  Mr^ 
Macintosh's  manufactory  are  always  square  plates  with  bevelk4 
edges,  usually  about  half  an  inch  thicK,  and  two  or  three  inchei^ 
in  diameter.  If  we  suppose  an  elongated  octohedron,  like  tha 
primitive  form  of  the  anatase ;  and  suppose  further,  that  the  apa( 
of  each  of  die  two  four-sided  pyramids  of  which  the  octohedioi^ 
is  composed,  is  truncated  very  deep  by  a  plane  parallel  to  the 
base  of  the  pyramids,  we  shall  have  a  pretty  accurate  idea  oS' 
the  appearance  of  these  crystals.  The  two  faces  of  the  truncated 
pyramids,  or  the  bevelled  edges  of  the  tables,  are  inclined  to 
each  other  at  an  angle  of  about  135^,  I  have  examined  several 
hundred  crystals  without  being  able  to  detect  any  other  form. 

The  colour  of  the  triple  prussiate,  as  prepared  in  Mr.  Macifis% 
tosh's  manufactory,  is  a  fine  topaz  yellow.  It  is  transpanrat^ 
and  when  held  between  the  eye  and  the  li^ht,  appears  green. 
Its  specific  gravity  is  1*833.  Its  taste  is  saline  and  cooling,  and 
by  no  means  disagreeable.  It  is  not  brittle  like  many  other 
crystals,  but  spUts  into  plates  parallel  to  the  bases  of  its  pyra- 
mids, and  these  plates  admit  of  being  bent  without  breaking. 
Three  cleavages  may  be  perceived  in  it  \  one  very  distinct,  parallel 
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to  the  base;  the  two  others  much  more  obscure,  and  parallel  to 
two  contiffuous  sides  of  the  pyramids,  or  to  two  of  the  beyelled 
ed^es  of  me  tables. 

When  exposed  to  heat,  it  gives  out  moisture,  and  assumes  a 
white  colour ;  but  it  does  not  melt,  nor  do  the  crystals  lose  their 
8h^)e,  unless  the  heat  approaches  to  redness.  In  a  red  heat, 
the  silt  becomes  black  and  alkaline ;  but  I  was  not  able  te 
destroy  its  add  completely,  even  by  lon^  exposure  to  a  red  heat 
in  a  ^atinum  orucible.  The  solution  of  it  in  water,  though  very 
alkalme,  still  continued  to  strike  a  blue  with  solutions  of  iron* 
Its  soliJuUty  id  distilled  water  at  different  temperatures  is  as 
follows: 

At    54*^,  100  parts  of  water  dissolve  27*8  of  the  salt. 

100     1 66-8 

150     87-6 

200 ^ 90-6 

The  solubiUty  does  not  seem  to  increase  much  by  any  aug-* 
mentation  of  temperature  which  I  was  able  to  try  beyond  200^. 

It  is  insoluble  in  alcohol.  My  mode  of  determining  the 
solubility  of  salts  in  water  and  alcohol  is  as  follows  :  I  put  a 
certain  volume  of  water  or  alcohol  into  a  graduated  tube,  and 
suspend  a  crystal  in  the  tube.  If  the  crystal  be  soluble,  a  current 
of  hquid  may  be  perceived  running  down  from  the  crystal  to  the 
bottom  o£  tne  tube.  If  it  be  insoluble,  no  such  current  is  visible, 

2.  When  the  salt  in  the  state  of  a  fine  powder  is  mixed  with 
sulphuric  acid  of  the  specific  gravity  1*844,  it  becomes  imme- 
diately very  white,  owing  to  the  acid  abstracting  its  water  of 
crystallization.  In  a  few  minutes  a  considerable  heat  is  evolved, 
and  the  salt  begins  to  dissolve.  If  we  apply  the  heat  of  a  lamp, 
a  strong  effervescence  takes  place,  and  gas  is  extricated  m 
abondance.  At  the  same  time  the  upper  surface  of  the  mixture 
becomes  dark  blue,  owing  to  the  formation  of  a  portion  of 
pruBsian  blue.  If  the  ^as  be  received  over  mercuiy,  a  blue 
uquid  is  soon  deposited,  consisting  of  water  strongly  impreg- 
mted  with  sulphuric  acid,  and  mixed,  or  rather  thickened  wiui 
Prussian  blue.  The  sas  thus  received  contains  a  mixture  of 
sulphurous  acid  gas ;  but  it  consists  chiefly  of  a  colourless  gas 
havii^  a  peculiar  smell,  not  sensibly  absorbed  by  water,  and 
burning  very  readily  with  a  deep  blue  flame.  From  50  grains  of 
triple  prussiate,  and  a  drachm  measure  of  sulphuric  acid,  I 
obtained  36  cubic  inches  of  this  eas,  and  the  evolution  did  not 
stop  till  the  mixture  in  the  retort  nad  become  quite  dry. 

This  gas  may  be  obtained  in  great  purity  by  receiving  it  in 
glass  jars  inverted  on  the  water  trough.  Two  hundred  grains  of 
the  salt  mixed  with  four  drachm  measures  of  sulf^uric  acid  will 
furnish  a  quantity  of  gas  amply  sufficient  to  determine  all  its 
properties.  When  the  dry  mass  in  the  retort  is  dis&oVs^  vsi 
water  and  filt^ed^  25*8  grains  cf  praaabxi\&Ni<^x«isia^<sc^^^^ 


164  Dr.  Thomson  on  [AvGVB'tf 

filter.  The  liquid  that  passes  through  has  a  yellow  colour,  and 
a  slightly  acidulous  taste.  It  contams  no  tra!ces  of  prussic  acid, 
nor  of  ammonia;  but  is  merely  a  solutionofbisulphate  of  potash 
and  persulphate  of  iron. 

The  gas  thus  obtained,  has  a  peculiar  smell,  not  disagreeable^ 
nor  strong ;  but  which  I  can  compare  to  nodung  else.  Its  taste 
is  rather  aromatic,  and  it  leaves  a  hot  impression  in  the  mouth, 
which  continues  for  some  time.  It  is  not  altered  by  standing 
over  water  exposed  to  the  hght.  Its  specific  gravity  is  0993, 
that  of  common  air  beine  reckoned  1*000.  It  bums  readily  when 
brought  in  contact  witn  the  flame  of  a  candle,  and  the  flame 
has  a  deep  blue  colour.  It  detonates  readily  by  the -electric 
spark  when  mixed  with  oxygen  gas.  I  made  a  good  many  trials 
this  way  in  order  to  determine  the  proportion  of  oxygen  neces- 
sary to  consume  it  completely,  the  change  of  bulk  that  takes 
place  after  the  explosion,  and  the  new  products  formed.  These 
experiments  were  made  partly  over  water  and  partly  over  mer- 
cuiy.  The  results  were  so  simple  that  they  will  be  readily 
understood  without  transcribing  a  tabular  view  of  the  trials^ 
which  were  12  in  number. 

Three  volumes  of  the  gas  require  for  complete  combustion  two 
volumes  of  oxygen  gas.  The  residue  after  the  detonation,  is 
three  volumes,  which  consists  entirely  of  carbonic  acid  gas. 
Thus  on  complete  combustion  the  whole  oxygen  disappears,  and 
the  bulk  of  tae  inflammable  gas  is  not  altered  ;  but  it  is  totally 
converted  into  carbonic  acid  gas. 

From  these  facts,  it  is  evident  that  the  inflammable  gas  is  a 
compound  of 

3  volumes  carbonic  oxide  7        j        j  •  'x    i.i.  i  _. 

1  volume  hydrogen  gas    5  «>°densed  mto  three  volumes. 

One  and  a  half  volume  of  the  oxygen  is  employed  in  converting 
the  carbonic  oxide  into  carbonic  acid.  The  remaining  hsM 
volume  of  oxygen  combiner  with  the  volume  of  hydrogen,  and 
is  converted  into  water.  The  specific  gravity  of  such  a  com- 
pound is  by  calculation  0*995 .  Now  this  almost  agrees  with 
that  of  our  gas,  which  was  found  experimentally  to  be  0'993.  '  ' 
This  gas  possessing  pecuUar  properties  must  be  considered  as 
a  new  species.  From  its  composifion  it  may  be  denominated 
hydrogureted  carbonic  oxide.  The  result  of  the  analysis  of  this 
gas  occasioned  some  surprize  at  first ;  for  I  was  not  prepared  to 
expect  a  gaseous  compound  of  hydrogen  and  carbonic  oxide. 
But  when  we  consider  the  vast  number  of  vegetable  bodies 
composed  of  oxygen,  carbon,  and  hydrogen,  we  cannot  hesitate 
to  admit  that  these  substances  are  capable  of  uniting  with  each 
other  in  a  great  many  proportions.  The  great  variety  of  inflam- 
ms^ble  gases  obtained  aurmg  the  analysis  of  vegetable  bodies  and 
coal,  is  but  imperfectly  explained  by  supposing  it  composed  of 
xoixtmes  of  the  three  gases  already  kaowu.    This  is  probably 


1818.2  Triple  Prussiate  of  Potash.  106^ 

only  the  first  of  a  series  of  more  complicated  inflammable  gases 
that  will  be  hereafter  discovered. 

The  evolution  of  hydrogureted  carbonic  oxide  by  the  action  <if 
«ulphmic  acid  on  triple  prussiate  of  potash  is  botn  a  curious  and 
imexpected  fact.  It  renders  Mr.  Porrett's  opinion  that  hydrogen 
is  a  constituent  of  ferrureted  chyazic  acid  exceedingly  probable; 
for^  there  is  no  other  source  of  the  hydrogen  except  the  water 
with  which  the  sulphuric  acid  was  imited.  A  gas  evolved  from 
triple  prussiate  of  potash  containing  oxygen  was  altogether 
imexpectedy  *  as  the  ferrureted  chyazic  acid  seems  destitute  of 
that  principle  altogether.  The  oxygen  was  obviously  derived 
from  the  sulphuric  acid.  This  is  clearly  shown  by  the  evolutioni 
of  the  sulphurous  acid  which  accompanied  the  hydrogureted 
carbonic  oxide.  But  the  conversion  of  carbon  into  carbonic 
oxidcy  and  the  union  of  this  carbonic  oxide  with  hydrogen,  have 
never  been  observed  in  any  other  action  of  bodies  containing 
carbon  or  sulphuric  acid,  if  this  gas  were  to  indicate  the  pro- 
portion of  carbon*  and  hydrogen,  which  exist  in  ferrureted 
chyazic  acid,  it  would  follow  that  they  are  to  each  other  as  three 
atoms  to  one  atom ;  but  as  the  whole  acid  is  not  decomposed, 
we  can  draw  no  conclusion.  What  becomes  of  the  azote  which 
is  undoubtedly  a  constituent  of  ferrureted  chyazic  acid?  It  is 
obvious  that  the  whole  action  of  the  sulphuric  acid  is  not  confined 
to  the  carbon.  It  acts  also  on  the  iron,  converting  it  into  per- 
oxide, as  is  evident  from  the  prussian  blue  formed^  and  from 
the  persulphate  of  iron  found  in  the  retort. 

3.  The  action  of  nitric  acid  upon  the  triple  prussiate  of  potadi 
varies  so  much  with  the  strength  and  the  proportion  of  acid 
employed,  and  the  degree  of  heat  applied,  tnat  I  have  hitherto 
but  imperfectly  studied  the  phenomena.  My  chief  object  was 
the  analysis  of  the  salt,  and  I  found  nitric  acid  a  most  useful 
reagent  for  that  purpose.  But  it  may  be  worth  while  to  tran- 
scnbe  some  of  the  most  striking  observations  which  I  noted 
down. 

When  triple  prussiate  of  potash  is  mixed  with  about  twice  iti 
weight  of  concentrated  nitnc  acid,  it  becomes  immediately  of  a 
light  blue  colour,  indicating  the  sudden  formation  of  a  portion 
oi  prussian  blue.  Heat  is  evolved,  and  gas  extricated  in  great 
abundance.  In  a  few  minutes  the  extrication  of  gas  stops,  and 
the  whole  of  the  salt  is  dissolved  in  the  acid,  constituting  an 
opaque  Uquid  of  a  very  dark  brown  colour.  I  kept  this  Uquid 
for  more  than  a  week  without  perceiving  any  alteration  in  it. 
Ammonia  renders  its  colour  much  Ughter,  and  occasions  a  dark 
precipitate,  which,  when  well  washed  smd  dried,  is  a  black, 
tasteless  powder,  composed  entirely  of  a  mixture  of  prussian 
blue  and  peroxide  of  iron  ;  for  muriatic  acid  by  digestion  on  it 
acquires  a  yellow  colour,  and  holds  peroxide  of  iron  in  solution, 
whAe  a  portion  of  prussian  blue  remains  undissolved. 

If  heat  be  applied  to  the  dark-colouied^c^md,  ^^oi^kSA&Vk^^i^^ 


166  Dr*  ThemBm  m  [Atousif 

ftolntion  of -imde  firassiate  of  potash  in  nitric  add,  ah  efierves-^ 
cence   speedify  commences,  and  gas  is  -extricated  copiously* 
After  some  time,  the  liquid  in  die  retort  becomes  viscid,  and 
sweHs  so  much  tkat  ccmsiderable  caution  is  requisite  to  regulate 
the  heat  so  as  to  prevent  on  the  one  hand  part  of  the  contents  of 
the  retort  from  being  driven  out  of  the  vessel,  and  on  the  other 
to  guard  against  the  water  making  its  way  into  the  retort  and 
diluting  the  mixture.   In  a  few  minutes  this  viscidity  cUsappears^ 
the  matter  in  the  retort  becomes  manifestly  a  mixture  of  solid 
Bnd  liquid  matter,  and  the  evolution  of  ^as  still  continues.  When 
Ac  portion  of  liquid  present  is  dimimshed  to  a  certain  extent, 
tfie  matter  in  the  retort  catches  fire,  and  bums  at  intervals  with 
eoosiderable  briUiancy.    The  extrication  of  gas  still  continues 
soixed  with  white  vapours  and  red  coloured  fumes,   owing 
obviously  to  a  mixture  of  aqueous  vapour  and   nitrous  acid. 
When  the  evolution  of  gas  is  completely  at  an  end,  nothing 
remains  in  the  retort  but  a  spongy  mass,  having  the  appearance 
«f  rust  of  iron.    It  is  a  mixture  of  nitre  and  peroxide  of  iron. 
If  water  be  poured  into  the  retort,  the  nitre  dissolves,  and  may 
be  obtained  by  evaporating  that  liquid,  while  the  peroxide  of 
iron  subsides  in  the  form  of  a  red  powder. 
.  The  proportion  of  gas  formed,  and  even  its  nature,  seems  to 
be  influenced  by  the  .de^e  of  heat  apphed,  and,  perhaps,  ako 
by  the  proportion  or  mtric  acid.    From  50  grains  of  the  triple 
pruasiate  treated  in  this  way,  I  obtained  over  mercury  50  cubic 
mches  of  gas,  and  the  whole  gas  was  not  collected.    In  another 
•zperiment  from  200  grains  df  triple  prussiate,  I  obtained  over 
water  250*5  cubic  inches  of  gajs.    The  first  portions  of  gas  that 
come  over  are  pure  cyanogen;  at  least  they  have  the  smell  of 
that  gas,  bum  with  the  same  coloured  flame,  and  are  absorbabte 
by  water.    The  succeeding  portions  which  are  evolved  after  the 
apphcation  of  heat  contain  hkewise  cyanogen ;  but  they  consist 
chiefly  of  azote,  carbonic  acid,  and  nitrous  gas«    It  would 
appear  that  the  pmssic  acid  is  completely  decomposed ;  the 
i^irbon  and  hydrogen  are  converted  respectively  into  carbonic 
acid  and  water,  while  the  azote  is  evolved  in  the  state  of  gas. 
In  one  experiment  I  collected,  .aft^r  the  evolution  of  the  cyanogen 
over  mercury,   10  cubic  inches  of  an  inflammable  ffas,  which 
bumed  with  a  bluish  white  flame,  and  gave  out  but  little  Ught. 
This  gas  seemed  to  possess  peculiar  properties,  but  I  did  not 
examine  it  with  sufficient  care  to  determine  its  con^osition. 

.  The  250*5  cubic  inches  of  gas  were  collected  over  water  in 
four  separate  glass  jars.  The  first  iar  contained  10  cubic  inches 
of  ^as,  the  second,  35 ;  the  third,  145 ;  and  the  fourth,  60*5 
cdbic  inches.  All  of  these  jars,  except  the  last  (collected  during 
die  combustion  of  the  matter  in  the  retort),  smelled  so  strong  of 
cyanogen  that  the  odour  could  not  be  supported.  The  first  jar 
contained  no  carbonic  acid  gas ;  the  second  jar  contained  52*2 
per  cent  of  it ;  the  third  jar^  40  per  cent ;  and  the  fourth  jar. 
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47*6  per  cent.  The  third  and  fourth  jars  contained  respectively: 
16  and  20  per  cent,  of  nitrous  gas.  The  remainder  of  the  gaa 
possessed  tke  properties  of  azote. 

4.  It  is  well  known  to  chemists,  from  preceding  exj^eriments, 
tfaat  the  triple  prussiate  of  potash  contains  the  following  ipgre* 
fjtieats; 

1.  Water. 

2.  Potash. 

3 .  An  acid  composed  of  iron  imited  to^ 
the  constituents  of  prossic  acid. 

■ « 

I  shall  relate  the  experiments  to  which  I  subjected  it  in  order 
to  determine  the  proportions  of  these  different  constituents^ 

(1.)  Water. — When  the  salt  is  exposed  to  a  gentle  heat,  it 
becomes  white,  #wing  to  the  escape  of  its  water ;  and  it  gradually 
loses  its  transparency  and  becomes  opaque ;  but  it  does  not  £a& 
to  powder,  nor  lose  its  crystalline  form.  If  we  heat  the  salt  in  a 
retort,  the  water  passes  oyer  into  the  receiver^'  It  is  colourless 
;and  tasteless,  if  two  much  heat  has  not  been  apphed ;  but  if  the: 
heat  has  been  too  great,  a  portion  of  the  acia  is  decomposed,, 
and  the  water  acquires  a  slightly  saline  taste.  The  salt  in  that 
c^e  is  not  completely  soluble  m  water,  but  leaves  behind  it  m 
dark  brown  insoluble  residue.  One  hundred  grains  of  the  salt 
when  kept  for  an  hour  in  a  strong  red  heat  lose  23*2  grains  of 
their  weight ;  but  a  considerable  portion  of  the  acid  is  destroyed,: 
for  the  salt  has  become  strongly  alkahne,  though  it  still  conti- 
niiea  to  starike  a  blue  with  persulphate  of  iron.  The  greatest 
qvajitity  pi.  water  which  I  was  able  to  separate  from  this  salt, 
without  altering  its  nature,  was  13  per  cent.  When  the  loss  of 
weight  amounted  to  14  per  cent,  the  salt  was  never  quite  soluble 
14  water,  a  sensible  portion  of  brown  insoluble  matter  always 
remaining  behind.  I  think,  therefore,  we  may  conclude,  tliat 
triple  prussiate  of  potash  when  regularly  crystallized  contains 
13  percent,  of  water. 

(2.)  Petash. — ^When  a  given  weight  of  triple  prussiate  of 
potash  is  treated  with  nitric  or  sulphuric  acid  and  heated  till  iiie> 
acid  of  the  salt  is  completely  decomposed,  if  we  digest  the 
residne  in  water,  filter  and  evaporate,  we  obtain  a  salt,  which  in, 
the  first  case  is  nitre  ;  and  in  the  second,  bisulphate  of  potash* 
This  last  salt  may  be  converted  into  sulphate  of  potash  by 
exposure  to  a  strong  heat.  I  conceive  that  the  proportion  of 
potash  in  the  triple  prussiate  may  be  determined  with  sufficient 
jMrecision  by  ascertaining  the  weight  of  nitre  or  of  sulphate  of 
potash  that  may  be  obtained  from  a  given  weight  of  it.  By; 
three  successive  experiments  I  ascertained  that  the  nitre  obtain- 
able firom  100  grains  of  the  triple  prussiate  weighed  88*5  mrains.. 
Now  tinB  is  equivalent  to  41*64  grains  of  potash.  1  tried  some 
esi^riments  with  sulphuric  acid  to  obtain  the  potash  in  the  state 
of  sulphate  of  potash ;  but  did  not  find  this  method  quite  so . 
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accurate.  The  average  quantity  o(  sulphate  of  potash  obtained 
from  100  grains  of  the  triple  prussiate,  was  80*5  grains^  indicat- 
ing 43*9  grains  of  potash ;  but  this  sulphate  was  contaminated 
irith  peroxide  of  iron,  which  accounts  for  its  too  great  weight. 
I  am  disposed,  therefore,  to  rely  on  the  analysis  bv  means  of 
nitric  acici,  and  to  conclude  that  100  grains  of  crystallized  triple 
prussiate  of  potash  contain  41*64  grains  of  potash. 

(3.)  Iron, — It  is  exceedingly  diflScult  to  collect  the  whole  of 
flie  irdn  which  this  salt  contains ;  because  a  portion  of  it  is 
volatilized  when  heat  is  applied  to  a  mixture  of  triple  prussiate 
and  nitric  or  sulphuric  acid.  Even  the  heat  evolved  by  the  bare 
contact  of  nitric  acid  is  suflScient  to  volatilize  a  sensible  quantity 
of  iron  ;  for  when  I  poured  nitric  acid  on  the  salt  from  a  phial, 
the  whole  acid  in  the  phial  acquired  a  blue  colour,  and  deposited 
a  sensible  quantity  of  prussian  blue.  I  madl9  ten  successive 
experiments  with  considerable  care ;  but  the  first  three  results 
did  not  correspond  well  with  each  otiier.  The  remaining  seven 
were  conducted  in  retorts,  the  beaks  of  which  were  plunged 
iDto  receivers,  or  dipped  into  the  mercurial  trough,  while  the 
gas  evolved  was  collected  in  glass  jars.  These  precautions 
enabled  me  to  detennine  the  portion  of  iron  which  escaped 
dming  the  process.  The  smallest  quantity  of  peroxide  of  iron 
which  I  obtained  in  this  way  from  100  grains  of  the  salt  was 
19*2  ;  and  the  greatest  quantity  was  22-6  grains:  The  mean  of 
seven  experiments  gives  21'33  grains. 

After  the  evidence  brought  forward  by  Mr.  Porrett,  T  think 
that  no  reasonable  doubt  can  be  entertained  that  the  iron  in  this 
salt  is  in  the  metallic  state.  If  we  take  the  mean  of  the  preced- 
ing experiments  as  the  true  quantity  of  oxide  of  iron,  the  metallic 
iron  in  100  grains  of  triple  prussiate  of  potash  will  be  14*22 

Sains.    But  in  the  present  ce^  I  am  rather  disposed  to  take 
e  maximum  quantity  as  the  nearest  approximation  to  the 
truth;  because  the  collection  of  the  whole  iron  is  attended  with 

feculiar  difficulty,  and  because  the  experiment  which  gave  only 
9*2  grains  was  a  solitary  one,  all  the  others  giving  2l,  22,  or 
22*5.  Now  22*6  ^ins  of  peroxide  of  iron  is  equivalent  to  16 
grains  of  metallic  iron,  which,  therefore,  I  consider  as  the  quan- 
tity of  iron  contained  in  100  grains  of  the  triple  prussiate. 

(4.)  Remaining  Constituents  of  the  Acid. — To  determine  the 
otl^r  constituents  of  the  complicated  acid  9f  this  salt,  I  had 
lecotirse  to  a  method  originally  suggested  by  G^-Lussac,  and 
which  has  been  since  employed  by  V  auquelm,  loerard,  Prout^ 
and,  perhaps,  other  chemists.  It  seems  to  answer  very  well  for 
the  analysis  of  bodies  composed  of  azote,  united  to  carbon  and 
hydrogen.  The  "method  is  to  mix  a  determinate  quantity  of  the 
substance  to  be  analysed  with  fresh  calcined  peroxide  of  copper,, 
to  put  the  mixture  into  a  glass  tube,  and  expose  it  to  a  heat 
gradtially  raised  to  redness.  To  the  glass  tube  <Jontaining  the 
mixture^  another  tube  is  luted  fiUed  with  dry  muriate  of  hme. 
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This  tabe  is  plunged  into  the  mercurial  trough;  and  the  gas 
extricated  diinng  me  application  of  the  heat  is  collected  in  glass 
jars.     The  bulk  of  this  gas  being  ascertained^  a  quantity  of 
caustic  potash  is  let  up- into  it.    This  absorbs  the  carbonic  acid 
gas.   The  residual  gas  in  the  present  case^  is  azote.  The  increase 
of  weight  in  the  muriate  of  lime  gives  the  quantity  of  water 
evolved.     In  making  this  experiment,  easy  as  it  may  seem^ 
some  jprecautions  are  to  be  taken  in  order  to  ensure  accuracy. 
I  found  that  the  results  did  not  correspond  well  with  each  other, 
unless  the  peroxide  of  copper  be  at  least  20  times  the  weight  of 
the   triple  salt.     I  usually  mixed    120  grains   of  peroxide  of 
copper  with  five  grains  of  the  triple  salt.     The  salt  was  in  its 
usual  crystallized  state.     I  reduced  it  to  a  fine  powder,  and 
mixed  it  intimately  with  the  peroxide  of  copper.     Glass  tubes 
are  liable,  to  melt  if  the  heat  employed  be  a  httle  too  great.    I 
found  emeriments  made  with  them  rather  tedious  and  imcertain. 
I,  therefore,  got  a  solid  copper  rod  of  the  requisite  diameter 
bored  into  a  tube.    It  was  a  foot  long.    The  mixture  of  peroxide 
of  copper  and  triple  salt  filled  six  inches  of  it.    The  remaining 
six  inches  I  filled  with  peroxide  of  copper.     To  keep  the  per- 
oxide firom  being  driven  out  of  the  tube,  or  mixing  with  the 
muriate  of  lime  in  the  glass  tube,  I  filled  up  the  end  of  the 
copper  tube  with  amianthus.    To  the  extremity  of  the  copper 
tube  was  luted  with  fat  lute  a  glass  tube, 
bent  as  in  the  margin.    That  portion  of  it 
which  is  marked  with  dots  was  filled  with 
dry  powdered  n^uriate  of  lime.    The  whole 
•upper  part  of  it  and  the  lower  extremity 
was  filled  with   amianthus.      After  being 
accurately  weighed,    it  was  luted   to   the 
copper  tube.    The  copper  tube  was  placed 
in  a  small  chaufier^  and  so  poised  that  about 
eight  inches  of  it  were  within  the  chauffer,  the  remaining  four 
inches  were  without.  This  exterior  portion  was  covered  with  a  thick 
coating  of  wet  clay  in  order  to  keep  it  cool.    The  chauffer  was 
then  mled  with  charcoal,  and  a  sufficient  fire  raised  to  heat  the 
copper  tube  to  redness.    The  portion  of  the  tube  without  the 
chauffer  was  screened  from  the  heat.     Its  temperature  became 
somewhat  higher  than  212^,  but  not  sufficiently  so  to  alter  the 
lute,  which  1  found  after  the  process  just  as  entire  as  at  first. 
I  found  it  requisite  to  leave  a  portion  of  the  glass  tube  empty  of 
muriate  of  Ume  ;  because  when  that  salt  filled  the  whole  of  the 
tube,  the  portion  of  it  in  the  immediate  neighbourhood  of  the 
copper  tube  was  apt  to  melt,  and  block  up  the  tube  so  that  the 
gas   could  not  continue  to  pass.     I  preferred  using  the  triple 
prussiate  in  its  crystallized  state,  because  it  was  easy  to  make 
an  allowance  for  the  water  which  it  contained ;  whereas  had  I 

dried  it,  I  ran  the  risk  of  altering  the  nature  of  the  very  consti- 
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Tients  which  I  wished  to  ascertain.    I  U8ua%  left  the  calistic 
potash  in  contact  with  the  gas  for  24  hours. 

Five  grains  of  the  triple  prussiate  when  decomposed  in  this 
way  gave  out  7*626  cubic  inches  of  gas  at  the  temperature  of 
60  ,  and  under  a  pressure  of  30  inches  of  mercury :  6-205  cubic 
mches  of  this  gas  were  absorbed  by  potash,  and  Were  of  course 
carbonic  acid  gas.  The  remaining  2*420  cubic  inches  were 
azotic  gas.  The  muriate  of  lime  had  increased  in  weight  2*2 
grains.  Now  if  100  grains  of  the  salt  contain  13  grains  of 
water,  it  follows  that  five  grains  contain  0*65  gr^ ;  so  that 
1*55  grain  of  water  had  been  formed  by  the  union  of  the  hydro 
gen  of  the  salt  with  the  oxygen  of  the  peroxide.  Hence  five 
grains  of  triple  prussiate  contain  a  quantity  of  hydrogen  equal 
to  -J-  of  1*65  grain  to  0*1722  mrain.  From  this  analysis  it  follows 
&at  the  acid  in  the  triple  smt  (not  reckoning  the  iron)  is  com- 
posed of 

Carbon... 0*6679   •.... »  42*61 

Azote 0*7176 46*37 

Hydrogen 0*1722 11*12 

100*00 

From  Gay-Lussac*s  analysis  of  cyanogen,  I  expected  that  Ae 
carbonic  acid  would  have  been  exactly  double  me  bulk  of  the 
azotic  gas ;  but  it  always  exceeded  that  amount  in  all  my  expe*^ 
riments  (10  in  number)  by  about  the  third  part  of  a  cubic  inch. 
My  fflass  jars  were  graduated  to  tenths  of  a  cubic  inch ;  and  each 
division  was  of  such  a  size  that  I  coidd  very  well  appreciate  by 
the  eye  a  quantity  not  exceeding  the  fiftieth  part  of  a  cubic  inch. 
The  diflPerence  cannot  then  be  ascribed  to  errors  in  the  measure- 
ment ;  I  do  not  know  to  what  cause  we  are  to  suppose  it  owing. 

From  the  preceding  analysis,  we  see  that  the  triple  prussiate 
of  potash  is  composed  as  follows : 

^^^^?  Gaseous  matter   30*93 

Potash 41*64 

Water 13*00 


100*64 


The  small  excess  would  vanish,  if-  we  were  to  estimate  the 
nron  at  only  14*22 ;  but  I  am  rather  disposed  to  ascribe  it  to 
errors  in  the  analysis.  It  may  probably  be  equally  divided 
among  all  the  ingredients. 

As  the  salt  in  question  bears  all  the  characters  of  a  neutral 
jBalt,  it  is  reasonable  to  infer  that  it  is  a  compound  of  one  atom 
^d  and  one  atom  base ;  and  as  an  atom  of  potash  weighs  six, 
it  follows  that  an  atoiit  of  Mr.  Porretfs  ferrureted  chyazic  acid 
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wei^s  6-61 L  The  eqiiiysdent  number  for  this  dfcid,  derived 
from  Mr.  Porrett^s  analysis  of  theferruretedchyazate  of  barytes, 
is  6-813. 

We  see  from  the  preceding  analysis  that  one  third  part  of  the 
weight  of  the  acid  consists  of  iron,  while  two  thirds  of  its  weight 
connsts  of  carbon,  azote,  and  hydrogen.  The  smallest  number 
of  atoms,  which  agrees  nearly  with  the  preceding  proportions  of 
the  ingredients,  is  the  following : 

2  atomfi  carbon ss  1*5       •  •  •  • 41*379 

I  9toA  azote ; .  =  1*76 48*277 

3  atoms  hydrogen =  0-376   10-344 

3-626  100*000    ' 

This  differs  from  the  constitution  of  hydrocyanic  acid  by 
containing  two  additional  atoms  of  hydrogen.  !But  I  consider 
the  proportion  of  hydrogen  in  the  salt  as  the  part  of  the  whole 
which  IS  ascertained  with  the  least  precision.  I  conceive  it  to 
be  very  difficult,  if  not  impossible,  to  determine  the  quantity  of 
water  of  crystallization  in  a  salt  which  cannot  be  exposed  to  a 
red  heat  witnout  imdergoing  incipient  decomposition.  I  think 
it  possible  likewise  that  a  slip  of  cork  which  was  interposed 
between  the  glass  tube  and  the  copper  tube,  though  extremely 
small,  and  tnough  not  apparently  altered  in  its  texture  by  the 
process,  might,  as  it  was  always  exposed  to  a  temperature 
rather  exceeding  212°,  have  given  out  a  portion  of  the  water, 
which  had  augmented  the  weight  of  the  muriate  of  lime.  These 
reasons  induce  me  to  suspect  tnat  the  acid  in  the  triple  prussiate 
is  faydrocvanic  acid  united  to  iron. 

Ab  to  the  ferruginous  ingredient,  it  is  difficult  to  form  an  accu- 
reite  idea  of  the  state  of  combination  in  which  it  exists  in  this 
acid.  We  have  seen  that  its  weight  is  to  that  of  the  hydro- 
cyanic acid  as  one  to  two.  Now  an  atom  of  hydrocyanic  acid 
weighs  3'326,  and  an  atom  of  iron  weighs  3*6.  Of  course  if  the 
femireted  chyazic  acid  were  a  compound  of  an  atom  of  hydro- 
cyanic acid  and  an  atom  of  iron,  the  weight  of  the  iron  would 
exceed  that  of  the  hydrocyanic  acid.  If  we  were  to  suppose  an 
atom  of  hydrocyanic  acid  to  be  united  in  the  femireted  chyazic 
acid  with  half  an  atom  of  iron,  then  the  weight  would  be  as 
follows : 

HydrocyanA  acid .  ........  3-325 

Iron 1*75- 

6-075 

a  weight  which  does  not  accord  with  the  equivalent  number  for 
femunked  chyazic  acid,  as  deduced  from  the  preceding  analysis ; 
namely,  6-611.  In  Beict,  the  weight  of  the  acid  indicates  a 
compound  of  one  atom  of  hydrocyanic  acid  and  one  atom  of  iron* 


112      Mr.  Syme  <m  a  Substance  from  Coal  Tar.    [August, 

1  atom  hydrocyanic  acid 3*325 

1  atom  iron « 3*5 


6-825 


But  the  quantity  of  iron  really  pesent  is  only  one  half  of  what 
this  weight  would  indicate.  This  is  the  first  compound  which  I 
have  met  with  that  does  not  seem  reconcilable  to  the  atomic 
theory.  I  invite  chemists  to  the  further  investigation  of  it. 
There  are  no  facts  so  likely  to  lead  to  the  improvement  of  the 
science  of  chemistry  as  those  which  contradict  our  received 
opinions. 

jQtaagoWf  June  ly  1818. 


Article  V. 

On  a  Substance  from  Coal  Tar.    By  J.  Syme,  Esq. 

(To  Dr.  Thomson.) 

SIR,  Edinhurghy  March  5^  1818. 

I  TAKE  the  hberty  of  sending  you  an  account  of  a  valuable 
imbstance  which  may  be  obtained  from  coal  tar. 

If  you  think  it  worthy  of  being  made  pubUc,  you  will  oblige 
xneby  inserting  it  in  your  Annals  of  Philosophy . 

I  am,  Sir,  your  most  obedient  servant, 

J.  SviyiE. 

As  coal  tar  in  every  respect  bears  the  strongest  resemblance 
to  petroleum,  it  occurred  to  me  that  by  distilling  it  a  fluid  might 
be  procured  which,  Uke  naphtha^  should  have  the  property  of 
dissolving  caoutchouc,  and  that  in  this  way  I  should  procure  a 
solvent  free  from  the  objections  to  which  tne  known  solvents  of 
that  remarkable  substance  are  all  more  or  less  liable. 

To  ascertain  this,  I  subjected  a  quantity  of  coal  tar  to  distilla- 
tion in  a  glass  retort  and  receiver  with  a  moderate  heat.  When 
the  fluid  which  came  over  amounted  in  bulk  to  about  one  third 
of  the  tar  operated  on,  I  put  a  stop  to  the  process. 

Upon  examining  the  product,  I  foui|d  that  it  was  not  homoge- 
neous, but  consisted  of  two  differently  coloured  fluids,  quite 
distinct  (as  oil  and  water  from  each  other  when  allowed  to  remain 
together  without  agitation),  and  which  consisted  in  nearly  equal 
quantities. 

Having  separated  these  in  the  common  way,  by  means  of  a 
funnel,  1  examined  the  properties  of  each.  The  one  supernatant 
was  of  a  dark  amber  colour,  and  had  a  strong,  pecuhar,  pene- 
trating odour.    A  piece  of  paper  soaked  in  it  -when  inflamed 
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burned  with  much  flame  and  smoke.  Acids  acted  on  it  as  on 
naphtha,  gi'^g  it  the  appearance  of  petroleum.  The  other  fluid 
was  colourless,  uninflammable,  had  a  strong  ammoniacal  odour, 
and  effervesced  with  acids ;  in  short,  seemed  to  be  some  of  die 
ammoniacal  fluid,  produced  during  the  distillation  of  the  coal| 
from  which  it  is  very  difficult  to  free  the  tar  entirely. 

I  redistilled  the  first  mentioned  fluid,  and  obtained  a  hght 
straw  coloured  oil,  very  inflammable,  having  a  strong  and  pecu* 
liar  smell,  and  extremely  volatile.  A  Uttle  of  it  rubbed  on  the 
hand  evaporated  almost  instantly,  leaving  the  part  quite  dry. 
Its  specinc  gravity  I  foimd  to  be  about  *770;  thus  showing  all 
the  properties  of  naphtha  in  a  state  of  purily. 

I  next  proceeded  to  try  the  eflects  of  this  naphtha  on  caout- 
chouc. For  this  purpose  I  selected  that  kind  oi  it  which  is  met 
with  in  the  shops,  of  a  white  colour,  and  in  form  of  a  cake. 
Some  slips  of  this  being  put  into  a  bottle  and  covered  with  the 
naphtha,  soon  began  to  swell,  and  in  a  few  hours  \Y^f  ^  ii^  such  a 
state  that  upon  being  stirred  they  cohered  together,  and  formed 
a  homogeneous  mass. 

I  found  that  this  mass  might  be  brought  to  any  degree  of 
fluidity  by  the  addition  of  the  naphtha.  When  a  Uttle  of  this 
solution  was  exposed  to  the  air,  the  naphtha  speedily  evaporated, 
leaving  the  caoutchouc,  which  in  a  short  time  resumed  its 
or^ind  elasticity. 

Therefore,  I  think  that  I  may  with  confidence  recommend 
this  fluid  as  being  free  from  all  the  disadvantages  of  the  hitherto 
known  solvents  of  that  substance ;  and  I  hope  that  it  may  be  the 
means  of  extending  its  use  to  the  many  purposes  for  which  it  is 
so  pecuUarly  well  adapted. 


Article  VI. 


Researches  upon  the  Action  of  Borax,  the  Boracic  Acid,  and  the 
neutral  Borates  upon  the  acidulous  Tartrates  of  Potash  and 
Soda.    By  M.  Vogel.* 

The  author  divides  his  memoir  into  two  sections  ;  in  the  first, 
he  examines  the  action  of  borax  upon  cream  of  tartar ;  and  iii 
the  second,  he  describes  the  phenomena  which  take  place  when 
we  treat  the  cream  of  tartar  and  the  acidulous  tartrate  of  soda 
with  boracic  acid  and  the  neutral  borates.  The  best  proportions 
for  combining  the  cream  of  tartar  and  borax  are  three  parts  of 
the  first  to  one  of  the  last ;  if  these  bodies  be  boiled  for  a  few 
minutes  with  a  sufficient  quantity  of  water,  a  portion  of  tartrate 

*  Abstracted  from  a  meaiotr  read  to  the  Royal  Academy  of  Miinich,*i«Joorn. 
Pkarm.  iii.  1.  (Jan.  1817.) 
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of  lime  is  separated;  a*(j[aantity  of  this  salt  stiU,  however^ 
remains  dissolved  in  the  flmd.  When  the  fluid  is  evaporated,  a 
salt  is  obtained  which  weighs  4. less  than  the  materials  employed; 
this  partly  depends  upon  tne  tartrate  of  lime  that  is  precipitated, 
and  partly  upon  the  water  of  crystallization  in  tne  cream  of 
tartar  and  borax.  The  soluble  cream  of  tartar  which  is  obtained 
by  this  process  is  deliquescent ;  it  dissolves  in  its  own  weight  of 
boiUng  water  at  64"6*,  and  in  half  its  weight  of  boihng  water. 
Its  solution  is  very  imperfecdy  decomposed  by  the  sulphuric, 
nitric,  and  muriatic  acids ;  a  very  small  proportion  of  the  boracic 
acid  is  separated,  another  portion^is  kept  dissolved  in  the  liquor^ 
but  the  greatest  part  of  it  remains  combined  with  the  tartar. 

M.  Vogel  shows  in  the  second  section  of  his  memoir,  that 
four  parts  of  cream  of  tartar  and  one  part  of  boracic  acid  are  the 
only  proportions  that  we  can  employ,  in  order  to  obtain  a  salt, 
in  which  neither  the  boracic  nor  tartaric  acids  should  be  in 
excess.  When  the  soluble  cream  of  tartar  is  prepared  in  this 
way,  it  is  not  acted  upon  by  boiling  alcohol ;  while  if  a  larger 
proportion  of  boracic  acid  be  employed,  the  uncombined  acid  is 
taken  up  by  the  alcohol ;  and  if  a  larger  proportion  of  tartar  be 
used,  the  excess  is  deposited  by  coolmg.  When  a  very  highly 
concentrated  boiling  solution  is  poured  into  a  cold  vessel,  a 
yellow,  transparent,  brittle  mass  is  formed,  which  is  a  hydrate, 
containing  "Si  of  water.  The  soluble  cream  of  tartar  calcined 
at  a  red  heat  in  a  platina  crucible  leaves  a  residuum  of  borate  of 
lime,  and  borate  and  carbonate  of  potash.  If  boracic  acid  be 
dissolved  in  alcohol,  and  the  fluid  be  distilled,  4- part  of  the  acid 
is  volatilized,  a  circumstance  which  must  be  attended  to  in  the 
analysis  of  minerals.  The  soluble  cream  of  tartar  is  considered 
to  be  a  chemical  compound  of  80  parts  tartar  and  20  boracic 
acid. 

It  has  been  doubted  by  chemists  whether  a  proper  combina- 
tion can  be  formed  between  the  boracic  and  the  tartaric  acids, 
and  the  author  is  disposed  to  think  that  it  can  not  take  place. 
The  other  alkaUne  borates,  as  well  as  borax,  produce,  by  the 
addition  of  tartar,  a  salt  which  is  very  soluble,  very  acid,  and 
deliquescent.  None  of  the  borates  are  deliquescent,  a  circum- 
stance which  proves  that  the  solubility  of  the  compound  of  cream 
of  tartar  and  borax  is  not  the  immediate  eflect  of  the  addition  of 
a  neutral  borate;  the  union  is  a  chemical  one,  and  is  attended 
by  the  development  of  new  properties  in  the  substance  pro- 
duced. Alum  nas,  in  some  measure,  the  same  effect,  of  giving 
soliibiUty  to  cream  of  tartar,  by  being  combined  with  it  -^  this 
observation  was  first  made  by  M.  Berthollet,  and  has  been  more 
fully,  developed  by  MM.  Thenard  and  Roard. 

The  acidulous  tartrate  of  soda  was  first  formed  by  M.  Ber^ 
thoUet  in  1776,  and  has  been  particularly  attended  to  by  M. 
Bucholz ;  it  i&  dissolved  in  12  parts  of  cold  water ;  by  the  union 
of  boracic  acid  and  the  borates^  the  salt  becomes  very  acid,  and 
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IS  soluble  in  half  its  weight  of  water;  with  the  boracic  acid  it 
fonns  a  very  deliquescent  compound.  In  general,  the  action  of 
borax  and  the  different  borates  upon  the  supertartrate  of  soda 
is  very  similar  to  that  upon  the  cream  of  tartar. 

We  have  some  observations  on  the  formation  of  the  soluble! 
cream  of  tartar  by  M.  Meyrac  ;  he  gives  the  following  process. 
One  hundred  grains  of  supertartrate  of  potash  and  400  grains  of 
water  are  first  boiled  together,  124-  grains  of  vitrified  boracic 
acid  are  then  added  and  boiled  for  some  minutes,  the  supertar-^ 
trate  is  dissolved,  most  of  the  tartrate  of  lime  is  precipitated,  the 
fluid  is  filtered  when  cold,  the  liquor  evaporated  to  dryness,  and 
the  salt  which  is  obtained  reduced  to  fine  powder.  An  addition 
of  ^  part  of  boracic  acid  is  necessary ;  if  less  be  added,  the  cream 
of  tartar  loses  much  of  its  solubility,  and  the  solution  can  only 
be  effected  by  protracting  the  ebuUition.  If  the  solution  of  the 
soluble  cream  of  tartar  be  exposed  for  some  days  under  a 
receiver  enclosing  Ume,  crystals  may  be  procured,  but  they  are 
too  small  for  their  form  to  be  perceptible. 


Article  Vll. 


On  the  Milk  of  the  Cow  Tree,  and  on  vegetable  Milk  in  GeneraL 

By  M.  Humboldt.* 

M.  fiuMBOLDT  and  his  companions,  in  the  course  of  theii? 
travels,  heard  an  account  of  a  tree  which  grows  in  the  valleys  of 
Aragua,  the  juice  of  which  is  a  nourishing  milk,  and  which,  from 
that  circumstance,  has  received  the  name  of  the  cow  tree.  As 
the  milky  juices  of  plants  are  in  general  acrid,  bitter,  and  even 
poisonous,  M.  Humboldt  was  at  first  scarcely  disposed  to  credit 
the  accoimt,  but  experience  proved  it  to  be  correct. 

The  tree  in  its  general  aspect  resembles  the  chrysophyllum 
cainito ;  its  leaves  are  oblong,  pointed,  leathery,  and  alternate, 
marked  with  lateral  veins,  projecting  downwards,  they  are 
parallel,  and  are  ten  inches  long.  M.  Humboldt  had  no  oppor- 
tunity of  seeing  the  flower ;  the  firuit  is  somewhat  fleshy,  and 
contains  one  or  sometimes  two  nuts.  When  incisions  are  made 
into  the  trunk,  it  discharges  abundantly  a  glutinous  milk,  mode- 
rately thick,  without  any  acridness,  and  exhaling  an  agreeable 
balsamic  odour.  The  travellers  drank  considerable  quantities  of 
it  without  experiencing  any  injurious  effects.;  its  viscidity  only 
rendering  it  rather  iinpleasant.  The  superintendent  of  thcJ  plant- 
ation assured  them  that  the  negroes  acquire  flesh  during  the 

•  Abridged  from  an  essay  in  Ann.  de  Cbim.  for  Feb.  1818,  which  is  an  extract 
from  a  memoir  read  to  tbe  Academy  of  Sciences. 
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season  in  which  the  cow-tree  yields  the  greatest  quantity  of 
milk. 

When  this  fluid  is  exposed  to  the  air^  perhaps,  in  consequence 
of  the  absorption  of  the  oxygen  of  the  atmosphere,  its  surface 
becomes  covered  with  membranes  of  a  substance  that  appears 
to  be  of  a  decided  animal  nature,  yellowish,  thready,  and  of  a 
cheesy  consistence.  These  membranes,  when  separated  from 
the  more  aqueous  part  of  the  fluid,  are  almbst  as  elastic  as 
caoutchouc ;  but  at  the  same  time  they  are  as  much  disposed  to 
become  putrid  as  gelatine.  The  natives  give  the  name  of  cheese 
to  the  coagulum,  which  is  separated  by  the  contact  of  the  air  ; 
in  the  course  of  five  or  six  days  it  becomes  sour.  The  milk, 
kept  for  some  time  in  a  corked  phial,  had  deposited  a  Uttle 
coagulum,  and  still  exhaled  its  balsamic  odour.  If  the  recent 
juice  be  mixed  with  cold  water,  the  coagulum  is  formed  in  small 
quantity  only;  but  the  separation  of  the  viscid  membranes  occurs 
when  it  is  placed  in  contact  with  nitric  acid. 

This  remarkable  tree  seems  to  be  peculiar  to  the  Cordilliere 
du  Littoral,  especially  from  Barbula  to  the  lake  of  Maracaybo. 
There  are  likewise  some  traces  of  it  near  the  village  of  San 
Mateo  ;  and,  according  to  the  account  of  M.  Bredmeyer,  in  the 
valley  of  Caucagua,  three  days'  journey  to  the  east  of  the 
Caraccas.  This  naturalist  has  likewise  described  the  vegetable 
milk  of  die  cow  tree  as  possessing  an  agreeable  flavour  and  an 
aromatic  odour :  the  natives  of  Caucagua  call  it  the  milk  tree. 

M.  Humboldt  ofiers  some  general  observations  upon  the  milky 
juices  of  plants,  and  concludes  with  some  particular  observations 

Ston  the  fluid  which  is  procured  from  the  carica  papaya; 
is  has  been  analyzed  by  M.  Vauquehn;''^  but  the  specimen 
which  he  examined  had  had  its  properties  altered  by  having 
been  conveyed  to  a  great  distance,  and  kept  for  a  long  time. 

The  younger  is  the  fruit  of  the  papaw,  the  more  nulk  does  it 
yield ;  in  proportion  as  the  fruit  npens,  the  milk,^  which  is  less 
abundant,  becomes  more  watery :  there  is  then  less  of  that 
animal  matter  which  is  coa^able  hy  acids  and  by  the  absorp- 
tion of  oxygen.  When  nitric  acid  is  poured  drop  by  drop  into 
the  milky  juice  procured  from  a  very  young  fruit,  a  very  extraor- 
dinary phenomenon  is  observed.  In  the  centre  of  each  drop 
there  is  formed  a  gelatinous  pelUcule,  divided  by  greyish  strise  ; 
these  strisB  are  merely  the  juice  which  is  rendered  more  watery, 
because  the  contact  of  the  acid  has  caused  it  to  lose  its  albumen. 
At  the  same  time  the  centre  of  the  pellicule  becomes  opaque, 
and  of  the  colour  of  the  yolk  of  the  egg;  while  it  increases  in 
bulk  by  the  prolongation  of  the  diverging  fibres.  The  whole 
fluid  at  first  has  the  appearance  of  an  agate  with  milky  clouds ; 
and  it  appears  as  if  organic  membranes  were  produced  under  the 

•  Ann.  de  Chim.  xVuU  267. 
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(eye.  When  the  coa^um  is  moved,  it  becomes  granulated  like 
soft  cheese ;  the  yellow  colour  is  reproduced  by  adding  a  few 
more  drops  of  nitric  acid.  The  acid  in  this  case  acts,  in  the 
same  manner  with  the  oxygen  of  the  atmosphere,  at  the  tempei^ 
atnre  of  from  80*5  to  95°  (Far.);  for  the  white  coagulum 
becomes  yellow  in  two  or  three  minutes  by  exposure  to  the  sun. 
After  some  hours,  the  yellow  colour  turns  brown,  undoubtedly 
lyeeause  the  carbon  is  more  liberated  in  proportion  as  the 
hydrogen,  with  which  it  was  combined,  is  burned.  The  coagu- 
lum iPormed  by  the  acid  becomes  visdd^  and  acquires  the  waxy 
odour,  which  is  perceived  when  the  muscular  fibre  or  fungi  are 
treated  with  nitric  acid.  From  the  interesting  experiments  o/ 
Mr.  Hatchett,  it  may  be  supposed  that  in  this  case  the  albumen 
is  partially  converted  to  the  state  of  gelatine. 

When  the  coagulum  of  the  papaw  is  thrown  into  water,  it 
softens,  becomes  partially  dissolved,  and  gives  the  water  a 
yellowish  tinge ;  the  milk,  when  placed  in  contact  with  water, 
also  forms  membranes ;  a  tremulous  jelly,  similar  to  starch,  is 
immediately  precipitated,  and  the  appearance  is  more  remark- 
able if  we  employ  water  at  the  temperature  of  from  about  100** 
to  140®  (Far.)  If  carbonate  of  soda  be  added  to  the  fluid,  the 
coagulum  is  not  formed ;  but  it  is  immediately  produced  by  the  ad- 
dition of  an  acid.  If  we  compare  together  the  milky,  juices  of  the 
papaw,  the  cow  tree,  and  the  haevea  caoutchouc,  we  find  a  strik- 
mg  resemblance  between  the  juices  which  abound  in  caseous 
matter,  and  those  in  which  the  caoutchouc  predominates. 
According  to  the  opinion  of  M.  Gky-Lussac,  we  may  consider 
the  caoutchouc  as  analogous  to  the  oily  part  or  the  butter  of  the 
vegetable  milk  ;  in  the  vegetable  milk  we  find  caseum  and  caout- 
chouc ;  in  animal  milk,  caseum  and  butter.  The  albuminous  and 
the  oily  principles  exist  in  different  proportions  in  the  different 
species  of  animals  and  milky  plants ;  and  in  the  last,  they  are 
frequently  united  to  other  substances  which  render  them  injurious 
as  articles  of  food. 


Article  VIII. 


On  Miignetism  considered  as  a  Method  of  detecting  the  Presence 

of  Iron  in  Minerals.    By  M.  Haiiy.* 

The  magnetic  property  of  iron  serves  as  a  method  of  detect- 
ing the  presence  of  this  metal,  which  possesses  the  two-fold 
awantage  of  being  decisive  and  easy  of  apphcation.  In  some 
cases  the  iron  exists  in  a  state  which  enables  it  to  be  directly 
acted  upon  by  the  magnet ;  but  in  other  minerals  it  is  either 

*  AJliridged  from  Ana.  des  Minesi  18\1 ,  p.  3%d, 
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oxidated,  or  it  is  combined  with  some  principle  which  deprives 
it  of  its  magnetic  power,  as,  for  example,  in  arsenuretted  or 
sulphuretted  iron  ;  it  is  then  necessary  to  heat  a  small  fragment 
of  the  mineral  in  the  flame  of  a  taper,  in  order  to  render  it  mag- 
netic ;  sometimes  the  action  of  the  blow-pipe  is  required,  but  it 
may  generally  be  dispensed  with.  To  perform  these  experiments 
with  success,  we  must  procure  a  highly  magnetized  needle, 
Aimished  with  a  cap  of  agate  or  rock  crystal,  and  supported  on 
a  very  delicate  point. 

In  order  to  unaerstand  the  method  which  M.  Haiiy  adops  in  ex- 
hibiting smitll  quantities  of  magnetism,  the  principle  is  explained 
by  which  the  needle  is  preserved  in  the  magnetic  meridian.  Sup- 
pose the  needle  to  be  in  our  hemisphere,  where  it  is  the  niearest  to 
the  north  pole  of  the  globe.  The  fluid  which  resides  in  this  pole 
acts  by  its  attraction  for  the  south  pole  of  the  needle,  ana  its 
repulsion  for  its  north  pole  ;  the  reverse  takes  place  with  respect 
to  the  south  pole  of  the  globe  ;  but  because  it  is  more  remote, 
we  may  consider  the  needle  as  influenced  solely  by  the  force  of 
the  north  pole  of  the  globe,  in  proportion  to  the  excess  of  thks 
force  over  that  of  the  other  pole.  If  we  conceive  that  the  needle 
IS  removed  a  little  from  the  plain  of  its  magnetic  meridian,  its 
directing  force  will  immediately  act  in  order  to  restore  it ;  it  has 
been  proved  by  M.  Coulomb,  that  this  directing  force  is  propor- 
tional to  the  sine  of  the  angle  which  the  needle  makes  wnen 
removed  from  its  natural  direction  with  the  natural  direction, 
that  is  with  the  magnetic  meridian.  Before  any  body  which  is 
presented  to  the  neeidle  c?in  act  upon  it,  it  will  have  to  over- 
come this  directing  fprce  as  well  as  the  little  degree  of  resistance 
which  the  needle  must  experience  at  the  point  of  suspension ; 
smd  we  may  easily  conceive  that  the  quantity  which  is  presented 
to  the  magnet  may  be  too  small  to  overcome  the  sum  of  both 
these  forces,  and  that  the  needle  will,  therefore,  remain  immov. 
able. 

From  reflecting  on  these  circumstances,  the  author  conceived 
the  idea  of  diminishing  the  force  opposed  to  the  action  of  the 
needle,  so  that  it  would  detect  portions  of  iron  too  small  to  be 
sensible  by  the  ordinary  means.  To  accomplish  this  object,  he 
places  a  magnetic  bar  at  a  certain  distance  from  the  needle  on 
the  same  level,  and  in  the  direction  of  its  axis,  and  with  its  poles 
situated  contrary  to  those  of  the  needle.  If  we  suppose  the 
magnetic  bar  to  be  placed  to  the  south  of  the  needle,  the  south 
poles  of  the  magnet  and  the  needle  will  be  opposed  to  each 
other ;  and  if  we  cause  the  magnet  to  approach  the  needle,  the 
needle  will  nwve  on  its  centre,  towards  one  side  or  the  other, 
until  an  equiUbrium  is  produced  between  the  action  of  the 
ma^et  and  the  needle  on  each  other,  and  that  which  exists 
between  the  needle  and  the  earth.  It  follows  from  the  law 
whi(ch  was  l^d  down  by  Coulomb,  that  in  proportion  as  the 
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needle  deviates  from  its  natural  position,  the  increments  of  power 
necessary  to  produce  the  same  effect  upon  it  are  in  a  decreasing 
ratia;  so  that  when  it  has  moved  through  nearly  a  quarter  of 
the  circle^  a  very  small  attractive  power  will  be  sufficient  to 
influence  it.  When  it  is  in  this  position,  that  is,  nearly  at  an 
angle  of  90®  with  the  magnetic  meridian,  the  needle  is  in  its 
most  sensible  state ;  and  if  we  apply  to  it  the  most  minute  por- 
tion of  any  mineral  containing  iron,  the  needle  is  affected  by  it. 
By  proceeding  upon  this  plan,  M.  Haiiy  was  enabled  to  detect 
iron  in  severd  mmerals  where  it  had  either  not  been  suspected,  . 
or  was  supposed  to  exist  in  a  state  not  Uable  to  be  affected  by 
the  magnet. 


tmt 


Article  IX^ 

Analysis  of  the  Gases  found  in  the  Abdomen  and  Intestines  of  an 

Elephant.     By  M.  Vauquelin.* 

In  March  last  an  elephant  died  at  the  museum  of  natural 
history  in  Paris ;  and  its  abdomen  becoming  very  much  erlarged 
after  death,  M.  Vauquehn  undertook  to  examme  the  state  of 
the  gas  which  distended  it,  as  well  as  that  contained  in  the 
intestines.  The  gas  in  the  abdomen  had  a  very  foetid  odour  of 
putrid  animal  matter,  mixed  with  that  o£^ulphuretted  hydrogen. 
Caustic  potash  produced  a  diminution  of  about  55  hundred  parts 
in  the  gas,  while  the  potash  acquired  a  yellow  colour  and  fcetid 
odour ;  acetate  of  lead  precipitated  a  white  substance  from  it, 
which  was  soluble  with  effervescence  in  nitric  acid.  Different 
circumstances  proved  that  there  was  a  small  quantity  of  sulphur 
in  the  gas.  The  gas  that  was  left  unabsorbed  by  the  potash  was 
no  longer  capable  of  supporting  combustion  ;  and  it  was  there- 
fore concluded  that  it  consisted  originally  of  carbonic  acid  gas^ 
azote,  and  a  minute  portion  of  sulphuretted  hydrogen,  througn 
which  was  diffused  a  httle  putrid  animal  matter. 

The  gas  that  was  contained  in  the  intestines  in  its  sensible 
properties  generally  resembled  that  from  the  cavity  of  the 
abdomen ;  it  also  was  absorbed  by  potash,  but  more  copiously, 
nearly  |-  being  removed  in  this  way ;  the  potash  became  yellow, 
and  let  fall  a  white  precipitate  by  the  addition  of  acetate  of  lead; 
there  were  likewise  evident  indications  of  the  presence  of  sulphur. 
The  entire  gas  from  the  intestines  would  not  support  flame ;  but 
it  burned  with  a  bluish  white  light,  when  the  carbonic  acid  was 
removed  by  potash.  By  comparing  the  efi'ect  produced  from 
detonating  this  gas  with  oxygen  to  that  of  the  other  hydrocar- 
bonous  gases,  we  find  that  it  contains  about  one  part  of 
hydrogen,  by  weight,  to  four  of  carbon,  and  that  it  consequently 

•  ^ridged  from  Jomn,  Pharm.  iii.  205.  ^Mii^^  \^Y1  .*) 
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composes  a  new  variety  of  these  gases,  or  at  least  a  neiw  mix- 
ture of  the  component  parts. 

It  appears  from  the  above  analysis,  that  the  gas  in  the  cavity 
of  the  aibdomen  differed  considerably  from  that  in  the  intestines,, 
tihe  latter  being  an  hydro-carbonous  gas,  holding  a  Uttle  animal 
matter  and  sulphur  in  solution,  and  not  containing  azote. 

M,  Vauquehn  has  also  given  an  analysis  of  a  species  of  calcu* 
loos  concretion,  which  was  foimd  in  the  maxillary  glands  of  the 
same  animal.  Some  parts  of  it  were  formed  into  regular  tetra- 
hedral  crystals,  while  others  were  amorphous,  and  had  a  grain 
of  oat  in  their  centre,  which  seemed  to  be  a  nucleus  on  which 
the  matter  hiad  been  deposited.  By  applying  the  proper  reagents, 
the  concretions  were  found  to  consist  pnncipally  of  carbonate  of 
lime,  imited  to  a  portion  of  phosphate  of  Ume,  and  a  Uttle  animal 
matter.  The  individual  concretion  which  M.  VauqueUn  exa- 
mined, was  one  that  had  an  oat  in  the  centre,  but  we  are  not 
informed  whether  there  was  any  difference  in  the  composition  oS 
the  crystaUized  matter.  The  author  afterwards  gives  us  an 
account  of  some  concretions  which  were  found  in  the  entrails  of 
a  sole ;  they  were  of  a  cubical  form,  and  were  foimd  to  consist  of 
phosphate  of  Ume  united  to  a  Uttle  magnesia.  Their  peculiar 
form  is  conceived  not  to  be  owing  to  any  crystalline  arrange-it 
ment,  but  to  have  been  mechamcaily  impressed  upon  them  by 
the  cavity  in  which  they  were  deposited. 

Analysis  of  the  Synovia  of  the  Elephant .    By  M.  VauqueUn.* 

M.  Margueron  analyzed  some  years  ago  the  synovia  of  the 
ox ;  and  an  account  of  his  experiments  was  published  in  the 
Annales  de  Chimie,  tom.  xiv.  p,  143.  He  found  4-  of  it  to  con-r 
sist  of  water ;  it  contained  albumen  in  two  states,  also  muriate 
of  soda,  carbonate  of  soda,  and  phosphate  of  Ume.  The  death 
of  the  above-mentioned  elephant  enabled  M.  Vauquelin  to  obtain 
the  synovia  in  abundance,  and  he  took  advantage  of  this  circum-. 
stance  to  repeat  the  examination  of  it. 

The  conclusion  which  is  deduced  from  the  experiments  is, 
'*  that  the  synovia  of  the  elephant  does  not  differ  from  that  of 
the  ox ;  but  that  in  the  synovia  of  the  elephant,  as  well  as  in! 
that  of  Ae  ox,  there  is,  mdependently  of  the  albumen  which 
composes  the  greater  part,  another  animal  matter,  which  is  not 
susceptible  of  oeing  coagulated  by  heat  or  by  acids,  but  which 
is  coagulated  by  tan  ;  uiuess  we  suppose  that  the  properties  of 
the  albumen  are  modified  by  heat,  and  by  the  presence  of  the 
salts  which  are  found  in  this  humour." 

M.  Vauquelin  differs  a  Uttle  from  M.  Margueron  with  respect 
to  the  nature  of  the  salts  contained  in  synovia ;  they  are  said  to 
be  muriate  of  soda  and  potash,  and  a  subcarbonate  of  soda^ 

»  Abridged  troa^  Joum.  Fhami,  iU,  289.  (Jaly,  1817.) 
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without  any  alkaline  phosphate;  he  supposes  it,  however,  to 
contain  lime,  united,  as  we  may  presume,  to  phosphoric  acid. 


Dr.  Bostock  had  an  opportunity  of  examining  a  fluid  that 
was  procured  from  a  wound  near  the  elbow  joint,  which  was 
supposed  to  be  synovia,  it  consisted  of  albumen  partly  in  its 
Sma  state,  and  partly  in  a  state  of  half  coagulation,  together 
with  the  uncoagulable  or  muco-extractive  matter,  which,  ac- 
cording to  Dr.  Marcet's  and  his  experiments,  is  always  found 
in  albuminous  fluids.  The  salts  did  not  appear  to  Dr.  Bostock 
to  differ  from  those  of  the  serum  of  the  blood. 


Article  X. 

Brief  Account  of  the  Imperial  Society  of  Naturalists,  at  Mosceno^ 
By  Dr.  Lyall,  Physician  to  the  Countess  Orlof-Tchesminsky. 

TitE  plan  for  forming  a  depot  for  the  discoveries  in  natural 
history,  in  the  vast  empire  of  Kussia,  and  uniting  the  friends  of 
this  science  who  wished  to  lend  their  assistance  for  that  purpose^ 
and  of  pubUshing  in  Russia  the  history  of  the  discoveries  made 
in  the  empire,  was  conceived  by  Professor  Gotthelf  Fischer,  on 
his  arrival  at  Petersburgh,  in  the  year  1804.  It  was  not  till  the 
summer  of  1806,  however,  that  a  few  of  the  Professors  of  the 
University  of  Moscow  and  of  the  literati  first  assembled  and 
adopted  the  regulations  proposed  by  Professor  Fischer. 

Tne  object  of  the  Society  is  to  occupy  itself  with  natural 
history  and  the  relative  sciences,  as  human  and  comparative 
anatomy,  chemistry,  natural  philosophy,  rural  economy,  &c.  8cci 

The  Society  consists  of  members  ordinary  and  honorary.  The 
ordinary  members  are  divided  into  resident  and  non-residents 
Shortly  after  the  association  above-mentioned  took  place,  his 
Excellency  the  late  Mr.  Mouraviof,  Curator  of  the  University 
and  Colleague  of  the  Minister  of  Public  Instruction,  being 
informed  that  the  Society  had  begun  to  meet  at  the  house  of  the 
Director,  Professor  Fischer,  presented  its  regulations  to  his 
Imperial  Majesty,  the  Emperor  Alexander,  who  approved  of 
the  plan,  and,  therefore,  ordered  Mr.  Mouraviof  to  testify  his 
gracious  satisfaction  and  approbation  to  the  Professor. 

Soon  after  the  institution  of  the  Society,  the  literati,  and 
particularly  the  cultivators  of  natural  history,  including  many  of 
the  nobihty  in  Petersburgh  and  Moscow  and  in  the  other  towns 
and  Universities  in  Russia;  many  of  the  most  distinguished 
philosophers  and  naturalists  on  tne  continent,  chiefly  through 
the  extensive  acquaintance  of  the  founder  audDvcecXjyt,  n<i^\^ 
enrolled  among*  its  mexahera.  Presents  were  teceVNedi  ttorov  ^ 
quarters,  of  books,  objects  of  natural  history,  «ad  moxife>j  •  '^^^ 
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Society  was  very  flourishing;  and  by  the  year  1812,  had  published 
four  volumes  of  its  transactions  in  different  languages.  All  the 
collections  of  the  Society  were  deposited  in  the  museum  of  the 
University ;  and  along  with  that  extensive  collection  became  a 
conamon  prey  to  the  flames  in  the  memorable  year  1812.  Among 
other  things  were  lost  some  manuscripts,  ana  almost  the  whole 
of  the  impression  of  the  four  volumes  of  the  Transactions,  and 
also  the  second  edition  of  the  first  volume.  Far  from  being 
dispirited  by  this  irreparable  misfortune,  particularly  to  Professor 
Fischer,  who  had  arranged  and  published  a  catalogue  in  three 
volumes  of  the  Musemn  Demidof,  and  two  volumes  of  the 
Imperial  Museum,  now  united;  he  and  the  other  members 
reassembled  in  1813,  began  their  proceedings,  and  since  that 
period  have  continued  all  their  efforts  with  unremitting  vigour 
to  recover  from  their  losses.  The  Society  has  again  collected 
a  small  museum,  which  has  been  considerably  augmented  this 
winter,  as  well  as  the  library,  consisting  of  above  300  volumes. 
(The  library  of  the  University  is  restored  to  the  amount  of  7000 
volumes.) 

The  Society  unites  Jiere  la  number  of  men  of  great,  and  others 
of  considerable  talents,  whose  works  are  too  little  known  in 
Great  Britain.  From  the  change  in  the  state  of  Europe,  how- 
ever, a  more  free  interchange  of  scientific  publications  is  to  be 
wished  for,  and  may  be  expected.  The  Society  intends  veiy 
soon  to  reprint  the  four  volumes  of  its  Transactions ;  and  in  the 
mean  time  the  fifth  volume  is  in  the  press,  which  forms  the  first 
of  a  new  collection.  The  whole  of  these  volumes  is  replete  with 
matter  important  to  the  natuiul  historian  and  philosopher. 

The  number  of  the  Society's  honorary  ^nd  non-resident  ordi- 
dinary  members  is  very  great,  and  includes  the  most  distin- 
guished characters  in  Europe  and  America,  8cc. 

The  Founder  and  Director,  Professor  Gotthelf  Fischer,  is  a 
most  indefatigable  naturalist ;  and  although  not  more  than  46 
years  of  age,  the  catalogue  of  his  works  and  translations  of 
different  kinds  occupies  nearly  three  quarto  pages,  and  better 
proclaim  his  character  and  the  extent  of  his  knowledge  than  any 
encomium  I  could  add.  But  I  may  be  permitted  to  say,  that 
his  private  character  is  of  the  highest  and  most  amiable  kind, 
and  that  his  friendship  yields  me  the  greatest  pleasure  and 
instruction. 

The  Society  had  attached  the  names  of  a  number  of  distin- 
guished characters  in  Britain  before  my  arrival  here.  I  proposed 
a  few  more,  who  have  been  elected. 

The  Imperial  Society  of  Naturalists  is  well  known  on  the 
continent,  and  is  desirous  of  becoming  better  known  also  in 
Great  Britain  by  an  interchange  of  its  Transactions  for  the 
Transactions  of  the  Natural  History  and  Literary  Societies  of 
pur  island,  as  well  as  to  receive  the  donatio^is  of  objects  of 
ffatural  history,  or  of  books,  from  its  members,  or  from  iadivi* 
riia^  disposed  to  assist  its  views. 
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Societies  wishing  to  make  an  exchange  of  Transactions  may 
address  themselves  as  follows : — "  To  Professor  Gotthelf 
Fischer,  at  Moscow." 

Or  if  they  will  send  a  copy  of  their  Transactions,  they  may 
rely  with  perfect  confidence  that  Professor  Fischer  will  return  in 
their  place  the  works  of  the  Imperial  Society  of  Naturahsts. 


Article  XI. 
Meteorologieal  Journal  for  the  City  of  Cork.    By  T.  Holt,  Esq. 

(To  Dr.  Thomson.) 

SIR,  Cork^  May.  21,  1818, 

I  HAVE  been  prevented  by  severe  illness  from  transmitting 
the  annexed  meteorological,  scale  (Plate  LXXXII)  before  this 
time,  but  trust  it  is  not  now  too  late  for  insertion  in  the  Annah 
of  Philosophy  for  July.  I  shall  be  enabled  to  complete  the 
continuation  of  the  scale  up  to  June  30,  so  as  tp  transmit  it  by 
July  10 ;  and  I  hope  in  future  to  have  every  quarterly  scale  ready 
in  as  short  a  time  after  its  completion. 

Permit  me  to  inquire.  Sir,  if  it  has  been  before  noticed  that  a 
dilute  solution  of  indigo  in  sulphuric  acid,  when  treated  with 
any  deoxydizing  subject,  as  bright  iron  or  zinc  fiUngs  in  a  closed 
vessel,  loses  its  blue  colour  and  remains  colourless  (or  rather  of 
a  very  pale  green  colour)  so  long  as  the  vessel  is  kept  closed? 
The  admission  of  air  restores  the  blue  colour,  which  is  again 
made  to  disappear  by  closing  the  vessel.  As  on  the  addition 
of  the  iron  nlings  hydrogen  gas  is  evolved,  the  vessel  will 
require  to  be  occasionally  unclosed  to  let  it  escape,  or  it  will 
endanger  .the  bursting  of  the  vessel. 

■  With  much  respect,  I  am,  Sir, 

Your  very  obedient,  humble  servant, 

Thomas  Holt* 

The  fact  related  by  our  correspondent  is,  we  believe,  new ; 
and  may,  probably,  be  of  considerable  practical  utihty.  It  is 
well  known  that  indigo  becomes  a  fast  colour  only  when  it  is 
applied  in  a  deoxygenated  state ;  and  this  is  usually  effected  by 
digesting  the  indigo  in  warm  or  cold  water  with  sulphate  of  iron 
and  hme.  The  blues,  however,  thus  produced,  are  not  equal  in 
vividness  of  tint  to  the  Saxon  blue,  which  is  made  by  digesting 
the  indigo  in  sulphuric  acid,  by  which  it  is  dissolved  without 
nndefgoing  any  cnange  of  colour  and  consequent  deoxygena- 
tion.  '  On  this  account  the  Saxon  blue,  however  beautiful,  is  a 
colour  more  or  less  fugitive,  and,  therefore,  inapplicable  to 
many-purposes.  It  is  possible  that  by  judiciously  folLomw^w^ 
thfi  hint  thrown  opt  by  cur  correspondent,  a  meVkoA.  is;j|a:j\i^ 

5   "'       - 
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discovered  of  rendering  the  beautiful  tint  of  the  Saxon  blue 
equally  fast  with  the  ordinary  indigo  dye. — Edw 

REMARKS. 


JANUARY. 

1.  Clondy,  dry  day ;  windy  eveoing. 
S.  Ditto,  with  high  wind. 

3.  Snow  this  morning;  rainy  evening. 

4.  Bright     morning;     cloudy     day, 

rainy  evening. 

5.  Dry,  bright  day ;  light  shower  at 

noom 

5.  Frost  last  night;  bright  day ;  foggy 

evening. 
T.  Dull,  misty  day. 

8.  Bright,  dry  day. 

9.  Moist  day. 

10.  Dry,  cloudy  day ;  rainy  evening. 
il.  Showery  day ;  rainy  evening. 

12.  Misty  morning ;   dull  day ;   ri^iny 

evening. 

13.  Great  wind  and  rain  last  ni^t,  and 

till  noon. 

14.  Bright    morning;     showery    day, 

with  wind, 

15.  Dull,  moist  day ;  gale  of  wind. 

16.  Heavy  mist  through  the  day ;  rainy 

evening. 

17.  Frost  last  night ;  bright  day ;  rainy 

evening. 

18.  Ditto,  ditto ;  dry  evening. 

19.  Dull,  showery  day ;  windy  evening. 
SO.  Rainy  day,  with  wind. 

91.  Bright  day. 

22.  Rainy    day ;    snow    in    evening ; 

windy. 
5^.  Showery  day. 
84,25.  Bright  days. 

86.  Misty  morning ;  sleet,  with  wind. 

87.  Showery  day. 

88.  Snow  showers. 

89.  SO.  Frosty  night ;  rainy  days. 

31.  Hard  frost  last  night ;  bright  day; 
rainy  evening. 

FEBRUARY. 

1.  Snow  last  night,  and  through  the 
day,  with  frost. 

8.  Ditto. 

3»  4, 5.  Bright,  frosty  days. 

6.  Thaw;  bright  day. 

7.  Frost  last  night ;  bright  day. 
8-  Cloudy  morning,  thaw. 

9.  Foggy  morning ;  bright  day ;  occa- 

sional showers. 

10.  Bright     day;      rain    last    night; 

showery  evening. 

11.  Frost  last  night ;  bright  day ;  some 

showers. 
19.  Cloudy  morning ;  rainy  evening. 
IS.  Showery  day;  wind. 
14,  Gale  of  wind  last  night ;  ihowery 
-  dajTf  bright  eveaitig. 


15.  Frost  last  night;    showery   day; 

wind  high. 

16.  Rainy  night  and  showery  day. 

J 7.  Cloudy  morning;,  rainy   evening, 
with  wind. 

18.  Misty  day. 

19.  Rainynightand morning; brightday. 

20.  Frost  last  night;  showery  day. 

21.  Great  wind  and  rain  last  night; 

showery  day. 

22.  Frost  and  snow  last  night :  ibowen 

of  hail  this  day. 
2S.  Light  snow  last  night ;  violent  and 
protracted  showers  this  day. 

24.  Frost  and  snow  last  night ;    dry 

morning ;  rainy  evening. 

25.  Violent  showers  and  wind. 

26.  Showers  of  snow  and  wind. 

27.  Brightday. 

28.  Showery  and  windy. 

MARCH. 

1.  Showery  and  windy. 

8.  Rainy  morning ;  clear  day. 

3,4.  Very  heavy  rain,  with  wind. 

5.  Frost  and  snow  last  night ;  heavy 

■howers  of  rain  and  hail. 

6.  Bright  day ;  a  few  showers. 

7.  Bright  morning ;  showery  day. 

8.  Showery  day,  with  snow. 

9.  Frost,  snow,  and  wind,  last  nighty 

and  this  day. 

10.  Frost  last  night ;  showers  of  snow. 

11.  Rainy  and  windy  day. 

12.  Snow  last  night;  showery  day. 
IS.  Fine  morning ;    showers  of  hail ; 

fine,  windy  evening. 

14.  Ditto,  ditto;  rainy  evening. 

15.  Fine  day;  some  showers  of  rain; 

wet  evening. 

16.  Doll,  dry  day. 

17.  Bright  day. 

18.  Dull,  dry  day. 

19.  Rainy  day. 

20.  Bright  day ;  some  hail  showen. 

21.  Fine  brightday ;  wet  evening,  with 

thunder  and  lightning. 

22.  Hazy  day,  with  wind. 

23.  Clear  day ;  some  showen  of  rata 

and  hail. 

24.  Bright  day ;  some  hail  showers. 

25.  Ditto ;  showers  of  rain. 

26.  Ditto,  ditto;  gale  of  wind. 

27.  Dull,  dry  day. 

28.  Cloudy,  with  light  showers. 

29.  Cloudy    and    showery  day;    fine 

evening ;  rainy  night. 

30.  Cloudy    morning ;     bright    day  | 

breeze. 

31.  BTi(^tday« 
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Article  XII, 

On  English  and  Foreign  Copper,  Zinc,  and  Brass.  By  T.  Gill,  Esq. 
(To  the  Editors  of  the  Annals  of  Philosophy,) 

No,  11,  Covent  Oarden  Chamb&n^ 
GENTLEMEN,  Suly  14,  1818, 

In  Dr.  Thomson^s  History  of  Physical  /Science,  published  in 
your  Annals  for  last  month,  pa^e  20,  speaking  of  brass,  he  says^ 
**  A  friend  of  mine  in  London,  who  excels  in  the  construction  of 
time-pieces,  showed  me  a  piece  of  brass  which  he  valued  very 
hi^y.  He  gave  it  the  name  of  old  Dutch  brass,  and  informed 
me  that  he  was  in  the  habit  of  bujdng  it  up  whenever  he  could 
find  it,  and  paying  much  higher  prices  than  were  demanded  for 
modem  brass.  He  was  one  of  those  persons  who  have  a  much 
ffreater  veneration  for  former  ages  than  for  that  in  which  they 
happen' to  Uve."  He  then  proceeds  to  state,  that  *^  the  old 
Dutch  brass  was  much  more  ductile  than  Bristol  brass  mth  which 
I  compared  it.^  This  is  surely  a  much  better  reason  for  his 
friend's  preference  than  his  "  veneration  for  former  ages ;  "  and 
he  is  by  no  means  singular  in  his  opinion,  and  indeed  is  well 
justified  in  his  practice  by  the  vastly  superior  purity,  ductiUty, 
and  malleability  of  the  old  Dutch,  or,  more  properly,  Nurenberg 
brass,  which  to  watch-makers  is  invaluable,  and  has  long  been 
employed  by  them. 

The  late  Mr.  Harrison  made  his  celebrated  time-pieces  of  old 
Dutch  pan  brass  ;  and  Mr.  Hardy  was  recently  furnished  with 
some  ot  it  by  the  Board  of  Longitude,  in  whose  hands  it  had 
been  preserved  from  the  time  of  Mr.  Harrison,  to  make  a  time- 
piece with  for  the  Royal  Observatory  at  Greenwich. 

When  it  is  considered  that  the  foundation  of  the  very  superior 
accuracy  and  delicacy  of  finish  of  time-pieces  and  watches,  rests 
entirely  upon  the  excellent  quality  of  the  steel,  and  the  purity  and 
malleabihty  of  the  brass,  which  they  are  composed  of,  it  is  by 
no  means  singular  that  watch-makers  should  prefer  that  brass^ 
which  so  far  excels  every  other  in  these  important  respects. 

The  Dutch  or  Nurenberg  brass  owes  its  superior  properties  to 
processes,  which  are  very  different  to  those  followed  in  the 
manufacture  of  brass  in  this  country ;  and,  indeed,  until  copper 
is  brought  to  that  degree  of  purity  and  malleability  as  to  be 
capable  of  being  beaten  into  leaves  by  the  gold  beater^s  process, 
similar  to  Dutch  leaf  metal:  and  that  zinc  shall  be  entirely  freed 
from  the  lead,  tin,  &c.  witii  which  it  may  happen  to  be  combined 
in  the  ores  by  other  processes  than  those  usually  employed  in 
this  country,  namely,  of  mixing  the  ores  of  zinc  with  copper  to 
make  brass,  or  of  distilling  them  per  descensum  to  extract  the  zinc, 
tdiich  also  carries  down  with  it  lead,  tin,.  Sec.  it  will  be  in  vain, 
to  hope  to  make  brass  equal  to  the  old  Dutc\x\>i^^,  ^lA  ^dk 
ci^ble  of  being*  beaten  or  rolled  into  thin  tirtsel,  ot  dcEVirnHnXA 
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fine  music  wire ;  articles  for  which  we  are  entirely  indebted  to 
Germany. 

English  brass  also  differs  very  considerably  from  Dutch  brass 
in  its  liability  to  become  decomposed  and  rotten  in  the  time  of  a 
thaw,  possibly  from  the  combined  action  of  cold  and  moisture, 
as  happened  to  a  piano-forte  making  by  my  friend  Mr.  T.  T. 
Hawkins,  the  frame  and  strings  of  which  were  so  exposed  when 
all  those  made  of  English  brass  wire  broke,  and  the  remains  of 
them  were  become  quite  brittle  and  rotten,  and  the  broken  parts 
exhibited  a  dark  coloured  strain :  whilst  all  those  which  were- 
made  of  foreign  bra^s  wire  remained  unhurt. 

I  am,  however,  in  hopes  that  this  country  will  shortly  be  able 
to  rival  the  Nurenberg  copper  and  brass  :  my  father-in-law,  Mr^ 
Wm.  E.  Sheffield,  who  has  formerly  been  long  in  Germany,  and 
paid  particular  attention  to  these  important  objects,  and  is  a 
metallurgist  of  great  skill  and  experience>  having  lately  manu- 
factured copper,  zinc,  and  brass,  equal  in  every  respect  to  the  best 
foreign ;  and  he  is  now  endeavouring  to  establish  a  company  for 
the  erecting  of  works  on  a  large  scale ;  so  that,  I  trust,  this 
country  will  not  much  longer  remain  under  the  stigma  of  being 
excelled  in  some  of  its  staple  articles  by  the  superior  quality  of 
those  of  other  nations. 

Another  very  important  advantage  resulting  from  Mr.  Shef- 
field's superior  method  of  extracting  pure  zinc  from  its  ores,  is, 
that  he  can  employ  with  profit  those  poor  ores,  yielding  much  less 
than  30  per  cent,  of  metal,  and  which  have  himerto  been 
rejected  by  the  manufacturers  of  brass  in  this  country  to  the 
great  loss  of  the  miners.  I  am,  Gentlemen, 

Yom'  most  obedient  servant, 

Thomas  Giul. 


Article  XIII. 


On  the  colouring  Constituent  of  Roses.  In  a  Letter  to  the 
Editors.  By  Edward  Daniel  Clarke,  LL.  D.  Professor  of 
Mineralogy  in  the  University  of  Cambridge,  8cc. 

GENTLEMEN, 

The  doubts  which  have  been  entertained  respecting  the 
colouring  principle  in  flowers,  and  especially  in  the  blossoms  of 
the  rose,  induced  me  to  make  a  chemical  examination  of  the 
substatice  to  which  their  colour  is  due.  The  use  to  which  this  co- 
louring principle  has  been  applied  in  the  preparation  of  test  paper 
renders  the  inquiry  worth  a  little  attention  ;  and  the  inferences  to 
be  deduced  from  it  are  such  as  may  excite  the  curiosity  of  your 
readers.  Scheele  succeeded  in  proving  that  the  ashes  of  vege- 
tables contain  manganese,  whence,  perhaps,  originated  the 
notion  that  the  red  colour  of  the  radish  and  the  green  colour  of 
dU  iJiMveM,  were  owing  to  the  presence  of  tins  metal.    With 
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respect,  however,  to  the  red  colour  of  the  petals  in  roses,  I  have 
satisfactorily  ascertained  that  this  is  due  entirely  to  iron;  having 
obtained  iron  and  in  the  metallic  state,  from  an  infusion  of  roses  in 
distilled  water.     In  proof  of  this,  I  send  you  a  small  globule  of 
iron  thus  obtained  ;  exhibiting  a  high  degree  of  metallic  lustre 
when  filed,  and  having  all  other  properties  of  the  metal.     The 
process  by  which  the  metal  was  extracted  shall  now  he  related  ; 
merely  premising  that  the  sort  of  rose  used  in  these  experiments, 
was  that  which  botanists  term  rosa  gallica,  or  common  red  rose. 
After  carefully  separating  the  petals  from  their  calices,  th^ 
former  were  placed  in  a  porcelain  vessel  and  covered  with  warm 
distilled  water  which  had  been  previously  boiled  inaFlorence  flask. 
In  this  state  they  were  suffered  to  remain  for  eight  hours,  after 
which  time  the  infusion  was  passed  through  a  filter.     A  few 
drops  of  muriatic  acid  were  then  added,  and  afterwards  liquid 
ammonia;  when  a  dark  precipitate   immediately  fell,  which, 
upon   the  addition  of  a  little   more  of  the   precipitant,   and 
agitating  the  fluid,    became   of   a  leaf  green   colour.     Being 
left  for  a  couple  of  hours,  a  considerable  subsidence  appeared 
at  the  bottom  of  the    vessel,  which,  collected  upon  a  filter, 
assumed  a   mud  colour,    and   in  this  state  was  left  to  dry. 
After  being  dried,  as  much  of  this  mud  coloured  precipitate 
as  could  be  taken  firom  the  filter  was  placed  in  a  test  tube 
and   a  tittle  mtro-muriatic  acid  poured    upon  it.     The   acid 
had  been  previously   proved,   and    yielded  no  precipitate  or 
change  of  colour  to  prussiated  alkali.    Aided  by  a  slight  degree 
of  heat,  it  became   of  a  dark  chocolate  brotbn  colour,    and 
b^an  inmiediately  to  act  upon  the   precipitate  with  violent    ^ 
effervescence ;  disengaging  a  gaseous  fluid,  which  I  have  not  yet 
examined,  and  presently  recovering  its  transparency  and  colour ; 
appearing  only   somewhat   paler.      Distilled  water  was   then 
added,  and  being  placed  over  an  Argand  lamp,  the  whole  of 
the  liquid   was    evaporated,   nearly   to   dryness.    There  then 
remained  at  the  bottom  of  the  tube,  a  muriate  of  iron,  and 
distilled  water  being  again  added,   it  was  dissolved.     Prus- 
siate  of  potass  now  threw    down   a  beautiful   emerald  green 
precipitate,    which,    when   left   to   subside,    assumed  a   blue 
colour ;  this  being  collected  on  a  filter,  the  remaining  liquid 
after  passing  the  filter  exhibited  a  topaz  yellow  hue.    As  the 

?'iantity  of  precipitate  collected  upon  the  filter  was  very  small, 
made  use  of  an  expedient  which  I  have  found  convenient  in 
experiments  upon  minute  portions  of  metallic  oxides  before  the 
gas  blow-pipe,  when  it  was  necessary  to  preserve  the  quantity 
as  much  as  possible  from  diminution ;  namely,  that  of  tearing 
ofl^  the  lower  point  of  the  filter  containing  the  substance  to  be 
examined,  and  making  it  up,  while  in  a  moist  state,  into  a  pellet 
between  the  fingers.  This  pellet  was  then  placed  within  a  cavity 
itt  a  stick  of  charcoal  and  exposed  to  the  flame  of  a  wax  candle 
urged  with  a  common  blow-pipe.  In  this  stale,  i\x^\oift.,  nnS^cl 
exceedingjiy  mizuite  g;lQbule8,  became  appaxeut*,  ^cad  tXi^  ^^- 
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oxydation  being  aided  by  the  addition  of  a  little  wax^  the  whole 
gradually  ran  together  into  a  single  globule  of  more  considerably 
size ;  which  remained  upon  the  charcoal  exposed  to  the  most 
intense  heat  that  could  be  communicated  for  several  minutes* 
Being  then  suffered  to  cool,  it  was  so  powerfully  attracted  by 
the  magnet,    that  from  the    preceding  observations    I    had 
little  doubt  of  its  containing  iron  in  the  metallic  state;    and 
upon  submitting  it  to  the  proper  tests,  this  fact  was  decided.  It 
exhibited   a  high  degree  of  metallic  lustre  to  the   action  of 
the  file.     As  I  have  since  repeated  the  experiment,  and  always 
with  a  similar  result,  I  thought  it  might  gratify  your  curiosity  to 
see  the  iron  thus  obtained.     I  have,  therefore,  sent  you  one  of 
these  globules  fixed  into  a  deal  spUnter  and  filed ;  exhibiting  aa 
appearance  hke  a  small  iron  nail  driven  into  the  wood.    But  as  a 
philosophical  query  suggested  by  the  whole  of  the  preceding 
mquiry,  I  wish  to  propose  this  question :  whether  the  rose  tree, 
among  other  instances  of  the  same  nature,  be  not  in  itself  % 
living  test  of  the  presence  of  an  acid  and  an  alkali  in  th^ 
plant ;  the  acid  being  manifested  by  the  red  colour  of  the  p^rti| 
of  fructification,  and  the  alkali  by  the  green  colour  of  the  leaves  ? 
The  mere  circumstance  of  oocygen  existing  in  a  greater  proportioa 
to  hydrogeuy  than  is  necessary  to  form  water,  in  a  vegetable 
substance,  is  sufficient  to  explain  the  presence  of  an  acid;  and 
alkaline  bodies,  being  substances  negatively  electrified,  an  excess 
on  the  side  of  the  hydrogen,  explaining  the  alkaline  character  of 
the  leaves,  may  thence  be  inferred.    'Diat  the  iron  may,  perhaps, 
exist  as  a  phosphate  in  the  flower  seems  to  be  warranted  in  this; 
that  the  precipitate  thrown  down  by  ammonia  from  the  infusioi^ 
of  roses,  when  acted  upon  by  a  powerful  heat,  phosphoresces} 
and  this  compound  is  still  more  likely  to  be  detected  in  thos^ 
flowers  exhibiting  white  and  blue  colours,  because  these  are  the 
hues  of  tlie  native  phosphates  of' iron  in  the  mineral  state.    How* 
ever,  as  the  carbonated  alkalies  dissolve  the  oxide  of  iron  with 
ease,  and  this  solution,  which  was  first  noticed  by  Stahl,  is  decom* 
posed  by  the  alkalies  in  a  caustic  state,  it  may  be  the  saine  which 
acts  as  a  colouring  principle  in  roses.    That  the  base  of  it  is  iron 
has  been  here  proved.  If  I  have  leisure,  I  will  carry  this  investi* 
gation  somewhat  further ;  and  by  extending  it  to  the  colouring 
principle  in  other  vegetable   bodies,   endeavour  to   ascertain 
whether  iron,  so  universally  prevalent,  be  the   only  metal  tp 
which  the  varied  hues  of  flowers  ought  to  be  ascribed.   Hitherto, 
the  nature  of  their  colouring  principle  seems  to  have  been  un- 
known.    Thenar d  says  of  it,  that  it  has  not  yet  been  obtained  in  a 
separate  form,  although  he  admits  that  it  is  almost  always  soluble 
in  water.     His  words  are,*   "  Ijcur  principe  colorant  vHa  point 
encore  etc  isole ;  il  est  presque  toujours  soluble  dans  VeauJ^ 
I  have  the  honour  to  be.  Gentlemen,  yours  faithfully, 

OaAridge,  Jubf  14,   1818.  EbWARD  DaNIEL  ClARKE. 

«  Tnitede  Cbimie,  tome  troisieme  (1716),  p.  376.   Puis,  1815. 
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Article   XIV. 

*  .  •  ■ 

Notice  respecting  the  Fixedness  of  the  Boiling  Point  of  Fluids, 

By  M.  Gay-Lussac* 

In  the  memoirs  of  the  Academy  of  Berlin  for  the  year  1785, 
p.  2,  or  m  the  Annales  de  Chimie,  x.  49,  we  have  a  set  of  expe-^ 
riments  by  M.  Achard,  the  object  of  which  was  to  ascertain 
whether  the  degree  of  heat  of  pure  boiling  water  be  fixed  and 
invariable,  independent  of  the  pressure  of  the  atmosphere.     He 
deduced  two  conclusions  from  his  experiments :  1 .  That,  in  a 
metalHc  vessel,  water  has  not  a  fixed  point  of  ebullition,  but  that, 
while  it  continues  boihng,  its  temperature  is  constantly  varying, 
atad  that  this  variation  is  principally  produced  by  the  action  of 
the. air,  both  upon  the  sides  of  the  vessel  and  upon  the  surface' 
of  the  water,  while,  in  a  glass  vessel,  boiling  water  has  a  fixed ' 
and  determinate  degree  of  heat,  without  the  action  of  the  external  • 
air  upon  the  sides  of  the  vessel  producing  any  change  in  the 
state  of  the  fluid.    2.  That  the  nature  of  the  vessel  has  no 
influence  upon  the  degree  of  heat  which  the  water  acquires  in 
boiling.    There  is,  however,  reason  to  suppose  that  M.  Achard's 
expenments  are  not  correct,  and  that  they  were  so  made  that 
die  results  cannot  be  accurately  compared  together. 

M,  6ay-Lussac,  some  years  ago,  observed  that  a  thermometer, 
which  marked  exactly  212  Fahr.  (100  cent.)  in  water  boihng  in  a 
vessel  of  tinned  iron,  did  not  stop  at  the  same  degree  in  a  vessel 
of  ^ass,  although  the  circumstances  appeared  in  other  respects  ' 
mute  similar.  The  difference  was  about  two  degriees  Fahr.  and  as  - 
there  seemed  no  way  of  accounting  for  it  but  the  nature  of  the 
vessel,  he  concluded  that  water  boils  sooner  in  a  metallic  than 
in  a  glass  vesseLf 

Prof.  Monche^  of  Heidelberg,  in  conjunction  with  M.  Gmelin, 
has  made  a  number  of  experiments  in  vessels  of  different  kinds, 
and  neariy  of  the  same  fonn,  the  results  of  which  he  conceives  ' 
are  unfiavourable  to  M.  Gay-Lussac's  position.    Upon  examining ' 
mto  the  nature  of  M.  Mimche's  experiments,  M.  Gay-Lussac  does ' 
not,  however,'  conceive  that  they  afford  any  real  objection  to  his 
former  opinion ;  many  of  the  results  in  fact  coincide  with  it,  and 
with  respect  to  the  rest,  they  do  not  appear  sufficiently  satis- 
factory to  entitle  us  to  form  any  general  conclusion  contrary 
to  it.  ; 

With  respect  to  the  cause  of  the  difference,  M.  Gay-Lussac  . 
conjectures  that  it  may  depend  both  upon  the  conducting  power ' 
of  the  substance  of  the  vessels  and  upon  the  pohsh  of  the' 
surfaces.     In  illustration  of  the  subject  he  states  the  following 

.     •  .Abridged  from  thcf  Aqd.  de  Cbim.  et  de  Phys.  vii.  307.  (March,  1818.^        ' 
f  Adb.  de  Cbim.lzxxii.  174. 
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facts.  When  a  mattrass  half  filled  with  water  is  made  to  boil, 
a  considerable  noise  is  produ9ed,  Mrbipb  indicates  that  the  ebulli- 
tion takes  place  with  some  difficultjr ;  laige  bubbles  of  vapour 
are  formed,  which  rise  up  from  certain  ppintfii  onjy,  and  a  tb^r* 
mometer  plunged  into  the  fluid  experiences  frequent  variations* 
If  we  employ  a  vessel  of  tinned  iron,  the  noise  is  less  consider- 
aUe,  the  bubbles  are  sms^Ueri  but  more  n\\m6roui>  tibk^  vskpc^tioQa 
of  the  thermometer  are  less  considerable,  i^d  the  boiUi^  point 
is  lower.  We  may  confirm  this  observatiofi  by  bpiUng  vf^^  vb^ 
a  glass  vessel,  and  throwing  i^to  it  a  few  fiUnge  of  ifon^  w}i§R 
the  ebullition  will  immediately  proceed  ii^  the  same  niso^pQ^  ^ 
in  a  metallic  vessel.  If  we  emploj  sulphiufic  s^cid  instead  o^ 
water,  the  difference  is  more  eon^ider^l^e,  amounting  ofH^  Xf^ 
many  degrees. 

When  a  fluid  is  boiled  in  glass,  not  only  i^  the  ^buQition  m<^Q 
slow,  but  a  therEaometeir  plvmged  into  th^  ^md  experiences^  cpnt 
sideraUe  variations,  and  rises  above  the  real  boiling  point.  Il; 
is  supposed  that  the  cohesion  or  viscidity  of  a  fluid  ni]as>  hs^ve, 
a^  eonsideraJpile  e£iect  upon  its  boiling  point;  for  the  vc^i^r 
wbich  is  formed  in  the  interior  of  a  fluid  hias  twQ  forces  to  ov^- 
come ;  the  pressure  upon  its  surface,  aji:^d  the  cohesion  of  thei 
pisirticles.  It  may  be  supposed. th^t  a  ^olid  pr  ^  fli|id  body,  t]^^ 
y%po.uF  of  which  is  formed  at  its  s\irface,  may  be  in  a^  st;9te 
of  ecjuihbrium  with  the  |ire&^.u^e  of  tiie  s^tmpsphere,  wl^le  ik^ 
intenor  portion  may  acqi^re  a  grea^  decree  of  heat  tl^^  that 
of  the  real,  bo^g  pojint,  provic^  the  fluid  be  cpnfiiii^d  in  % 
vessel  and  heated  at  the.  lower  psui;,  as  generally  takes  pla^  \n 
the  boiling  of  fluids.  In  thia;  cs^  the  adhesion  of  the  fluid  t^ 
t)i^  vessel  may  be  considered  as  analogous;  to  ita  viscidity. 

The  disengagement  of  on  elastip  fluid,  which  is  dissolved,  in 
W%ter,  is  analogous  to  the  QbuI]ition  of  a  flujid.  If  w^  take,  aj^iy 
brisk  fermenting  liquor,  and  wait  until  the  escape  of  the  gai^ 
has  ceased,  it  may  pe  renewed  by  introducing  into  it  any  so^d 
substance,  as  a  piece  pf  paper,,  a  ciiust  of  b^'ead^  a  powder,^  ox 
eyen  by  agitatioa^  Tbje  carbonic  acid  is  disenge^d  principa^y 
where  the  fluid  touches  tb^.  gl^s,  and  partipi^ajifk  nt  smr  pajft 
where  there  are  asperity  i^  tbe  surface.  ' 

On  this  principle  vi^  explain  the  sudd^a  st^a.  which,  spmi^ 
times  take  pla^pe  m  the  boilling  of  fluids.  Wbien:by  any  i9ieap% 
tbe  temperature  of  a  fluid  i&  raised  Sibove  the  t^e^  bpi^QJg.  poin^ 
a  happens  that  some  Qhaoge^  occuss,  by  wb^di  ^  q^w<  sta^  of 
things  is  induced,  and  the  superfluous  heat  is  suddenly  disenn 
gaged  in  the  form  of  a  great  rush  of  steam.  Tli^  freq/afSQtiiy 
occurs  to  a  great  d^^ee  in  distiUiug  sulphuric  af?^,,  by  which, 
the  vessels  are  not  imirequently  broken,  when  they  are  of  ^a^s; 
this  evil  may  be  effectually  opviated  hy  putting  mtp  the  retosi 
some  small  pieces  of  platina  wire,  when  Ibe  sudden  disengage* 
ment  of  gas  will  be  prevented^  and  consequently  the  vessds  will 
not  be  liable  to  be  broken. 
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The  Editors  have  subjoined  an  account  of  Prof.  Munche'a 
etperimentSy  which  are  referred  to  by  M.  Gay-Lussac  in  the 
above  paper,  and  also  an  extract,  on  the  same  subject,  frota 
M.  Kot's  Trait6  de  Physique, 


On  the  Fixedness  of  the  Boiling  Point  in  Thermometers,    By 

Professor  Mimche,  of  Heidelberg  * 

It  had  been  announced  by  M.  Gay-Lussac,  that  water  boils 
in  metallic  Vessels  at  a  temperature  of  2'34  Fahr.  (1*3  cent.) 
lower  than  in 'glass  vessels;  and  M.  Biot  has  since  confirmed 
the  observation  \  but  the  causie  of  so  remarkable  a  fact  has  not 
been  yet  ascertained  or  even  examined.  M.  Munche,  in  con- 
junction with  M.  Gmelin,  undertook  to  repeat  the  experiments 
and  to  endeavour  to  give  some  explanation  gf  the  facts.  A 
number  of  vessels  of  the  same  form  were  accordingly  prepared, 
three  inches  high  and  1*3  inch  in  diameter,  but  of  different 
materials.  Four  of  them,  one  of  thick  leather,  another  of  beech 
wood,  a  third  of  ivory,  and  a  fourth  of  12  folds  of  thin  paper, 
could  not  be  made  use  of,  because  they  were  not  sufficiently 
good  conductors  of  heat  to  enable  the  water  to  boil.  Those  that 
were  employed  were  of  copper,  tinned  iron,  tin,  lead,  and  marble; 
they  haa  also  a  goblet  of  silver  and  one  of  platina,  the  first  *3 
line  thick ;  the  second,  '2  only ;  also  a  vessel  of  varnished  delft 
ware,  1'6  inch  in  diameter,  two  cups  in  the  form  of  goblets, 
one  of  porcelain  and  the  other  of  Delft  ware,  two  inches  in 
diameter,  and  lastly  three  medicine  phials,  of  1^  in  diameter, 
one  of  white,  the  other  two  of  green  glass.  The  water  in  these 
different  vessek  was  kept  as  nearly  as  possible  at  the  same 
ten^erature,  by  placing  them  in  the  same  sand  bath.  The 
following  are  some  of  the  principal  results  that  were  obtained. 

1.  The  heat  of  boiling  water  may  be  increased  by  the  quick- 
ness of  the  fire,  so  that  the  thermometer  may  be  raised  more 
than  one  degree  of  Fahr  above  the  boiling  point  on  the  scale. 
2.  When  the  bulb  of  the  thermometer  touches  the  bottom  of  the 
vessel,  particularly  when  it  is  inserted  between  the  cone  which 
projects  inwards  and  the  sides  of  the  vessel,  the  thermometer 
rises  still  higher,  as  much  as  1*8  Fahr.  3.  The  heat  of  the  water 
iis  diminished,  when  sand  is  thrown  into  it,  by  some  tenths  of  a 
degree  ;  a:  small  quantity  of  copper  filings,  part  of  which  swam, 
on  the  water,  whilst  the  remaincter  fell  to  the  bottom,  produced 
no  effect. 

The  following  table  contains  the  actual  temperatures  which  the 
water  exhibited  in  the  different  vessels  when  in  a  state  of  ebuUi-' 
tion,  above  or  below  the  degree  marked  on  the  scale. 

•  Abridged  from  Bibliotheq.ue  Univeraelle,  vii.  101.  (F^,  18L8)  i  aiv4lQ>Kro!!^ 
de  Phji.  Ijjorh  919.  (March,  1818.) 
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Sa^stance  of  the 
Vessels. 


Temperature. 

The  thermometer    |  When  the  thermometer  was  half  an  inch 
touching  the  bottom.)         below  the  sarface  of  the  water. 


•  •  •  •  • 


Silver  • 

Platina 

Copper 

Tinned  iron.  . . . 

Marbl«    ...... 

Lead.  . 
Tin.  ..... 

Porcelain . 
White  glass. .  • . 
Green  glass. .  • . 

Ditto. 

Delft  ware  .. .. 
Common  earth- 
enware 


.  •  •  • 


-  0-225  Fahr. 

-  0-225 
+  0-9 
+  1-24 
+  0-1 
+  0-45 
+  0-7 
+  0-1 
+  0-7 
+  1-8 
+  0-7 
+  1-8 

+  1-8 


-0-45    Fahr. 

-  M26 
+  0-226 
-0-34 
-0-34 

-  0-226 

-  0-226  ' 
-0-1 

0-0 
+  1-35 

0-0 
+  0-7 

+  0-45 


The  inside  of  the  metalUc  vessels,  ahJiough  they  were  not  veiy 
highly  poUshed,  were  so  much  so  as  to  have  a  degree  of 
metallic  lustre.  The  silver  goblet  had  on  one  side  a  black  spot 
owing  to  the  metal  having  been  a  little  acted  upon  in  that 
part.  As  soon  as  the  bulb  of  the  thermometer  touched  this 
spot,  it  rose  more  than  a  degree  of  Fahr.  and  upon  touching  the 
bottom,  it  fell  to  the  point  marked  in  the  t^ble ;  this  curious 
observation  has  been  frequently  repeated,  and  always  with  the 
same  results. 

The  author  explains  the  results  of  his  experiments  upon  the 
principle  that  the  heat  passes  through  the  bottom  of  the  vessels, 
IS  united  to  the  water,  and  forms  elastic  vapour ;  but  the  vapour 
thus  formed  is  a  conductor  of  heat ;  and  besides  the  caloric 
necessary  for  its  formation,  contains  also  a  certain  quantity  of  the 
same  caloric  which  is  capable  of  affecting  the  thermometer.  The, 
proportion  of  the  two  quantities  of  heat  idepends  upon  the  nature 
of  the  substance  in  which  the  water  is  boiled,  and  also  upon  the 
state  of  the  two  surfaces,  internal  and  external,  so  tnat  the 
different  quality,  as  well  of  the  substance  as  of  either  of  the 
surfaces,  may  affect  the  results,  but  not  so  as  materially  to  affect 
the  accuracy  of  the  thermometer. 

'     Extract  from  M.  Biot. 

^'  Tliere'  is  also  some  variation  in  the  boiling  point  according 
to  the  natate  of  the  yeersels  which  we  employ,  and  according  to 
tjhat  ojT.llLe  sptj^^tances  which  are.  mixed  with  the  water,  even 
iihitik  it;  oiiMdt  dissolve  them.    For  this  observation  wq  are. 


«  • ' 
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indebted  to  M.'Gay-Lussac.  In  order  to  verify  it  by  experi- 
ment^ it  is  sufficient  to  put  distilled  water  into  a  glass  vessel^ 
and  cause  it  to  boil ;  it  will  be  perceived  to  boil  by  starts  and 
with  difficulty.  Remove  it  from  the  fire,  by  which  we  must 
certainly  lower  its  temperature ;  and  after  an  interval  of  some 
teconds,  throw  into  it  a  small  quantity  of  iron  filings  ;  th^  fluid 
will  instantly  be  thrown  into  a  state  of  complete  ebullition. 
These  different  operations  must,  however,  necessarily  tend  to 
lower  its  temperature,  and  consequently  the  throwing  in  of  the 
iron  filings  must  have  exercised  upon  it  some  unknown  action 
which  fiftciUtates  its  ebullition. 

.  ''  This  is  the  general  ftict :  in  order  to  ascertain  its  degree, 
M.  Gay-Lussac  observed  the  temperature  of  the  water  the 
moment  when  it  began  to  boil  in  a  glass  vessel ;  he  found  it  to 
be  214-2  Fahr.  (101-232  cent,)  If  we  throw  into  the  vessel  finely 
powdered  glass,  the  temperature  of  ebullition  descends  to  212*6 
Fahr.  (100*329  cent.);  if  we  put  iron  filings  into  it,  the  temper- 
ature descends  still  lower,  and  becomes  stationary  at  212  Fahr. 
(100  cent.)  M.  Gay-Lussac  also  found  that  the  size  of  the 
vessel  has  no  influence  upon  the  phenomenon,  nor  had  the 
CTeater  or  less  quantity  of  the  iron  fihngs  a^j^  effect ;  water 
heated  in  a  metaUic  vessel  boiled  at  212  Fahr.  (100  cent.)" — 
(Biot^  Trait6  de  Phjrsique,  i.  42.) 


Article  XV, 

Analyses  of  Books. 
Transactions  of  the  Geological  Society,  Vols.  III.  and  IV. 

{Continued from  Vol  xi.  p.  453.) 

III.-^2.  On  the  Oxide  of  Uranium j  the  Production  of  Cornwall j 
together  with  a  Description  and  Series  of  its  crystalline  Forms. 
By  Mr.  W.  PhiUips. 

:  In  this  papier  Mr.  Phillips  describes  the  varieties  of  uranite 
which  have  lately  been  found  in  Cornwall.  This  mineral  had 
been  observed  to  occur  rarely  in  the  mine  called  Carharack, 
accompanied  with  iron  ochre,  and  cubic  arseniate  of  iron.  In 
1806,  Mn  P.  discovered  uranite  at  Tincroft  mine,  near  Redruth, 
tcconipamed  by  pulverulent  pecherz,  and  at  Tol  Cam  mine,  about 
two  miles  north  of  Carharack,  also  accompanied  by  pecherz. 
Tlie  most  beautiful  specimens  of  this  substance,  however,  have 
recently  been  discovered  in  Gunnislake  copper  mine,  near  Cal- 
lington.  The  aciiteness  of  Mr.  P.  has  detected  a  considerable 
number  of  new  crystaUine  varieties  among  his  specimens  o€ 
Comish  uranite,  which  are  described  in  this  paper, 
t  III.«— 6.  Outlines  of  the  Geology  of  Cambridgeshire.    ^^  ^^ 
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Rev.  J.  Hailstone,  F.R.S.  Fi.S.  Woodwtrdian  PA)feMor  in 
the  University  of  Cambridge. 

The  upland  parts  of  Cambridgeshire  consist  of  chalk  hillSy 
which,  at  their  northern  extremity,  appear  tcrest  on  an  exteittiye 
bed  of  blue  clay,  provincially  called  gault ;  and  on  the  east,  on 
the  borders  of  bufiolk  and  Essex,  the  chalk  is  covered  by  a  thick 
deposit  of  clay.  The  grey  or  lower  chalk  is  the  most  abundant 
in  Cambridgeshire,  where  it  is  distin^ished  by  the  name  of 
clunch.  Wnen  burned,  it  affords  a  hme  in  very  high  esteem, 
and  the  harder  beds  form  a  good  building  stone,  which,  from 
its  standing  the  fire  well,  is  in  great  request  for  the  backs  of 
grates  and  similar  purposes,  ihe  clunch  and  subjacent  gatilt 
appear  to  pass  into  each  other  by  insensible  degrees ;  the  clunch 
£rst  becomes  sandy,  then  assumes  the  appearance  of  an  argiUa- 
eeous  loam,  and  as  it  approaches  nearer  to  the  gauH,  becomes 
jjEiixed  with  green  sand,  and  contains  imbedded  nodules  of  a 
ferruginous  indurated  marl.  The  mass  then  becomes  more  uni- 
form in  structure,  and  at  length  is  not  to  be  distinguished  from 
the  blue  argillaceous  marl  which  forms  most  of  the  beds  of 
gai4t. 

III. — 7.  Some  Observations  on  a  Bed  of  Trapy  occurring  intlie 
Colliery  of  Birch  Hill,  near  Walsall,  in  Staffordshire.  By 
Arthur  AiKin,  Sec.  G.  S. 

The  following  are  the  circumstances  described  in  this  paper. 
A  vertical  dyke  of  Trap  intersects  part  of  the  coUiery  at  Birch 
Hill,  and  comes  up  to  the  surface,  forming  a  long,  low  mound 
from  70  to  100  yards  broad,  and  known  by  the  name  of  the 
green  rock  fault.  A  wedge-shaped  lateral  prolongation  of  this 
trap  has  apparently  intruded  itself  between  two  of  the  coal 
strata,  which  in  those  parts  of  the  colliery  where  the  trap  does 
not  occur  are  found  in  contact  with  each  other.  The  bed  which 
covers  the  trap  is  shale,  containing  subordinate  beds  of  iron- 
stone, and  presents  no  peculiar  appearances,  but  the  three  beds 
which  lie  below  the  trap,  namely,  sandstone,  shale,  and  coal,  of 
the  aggregate  thickness  of  about  7^  feet,  differ  remarkably  from 
the  same  beds  where  they  are  not  covered  by  trap.  .  The  sand- 
dtone  is  broken,  and  angular  pieces  of  the  shale  are  imbedded  in 
it ;  the  structure  of  the  sandstone  is  more  compact ;  it  is  harder 
and  of  greater  specific  gravity.  '  The  shale  is  much  indurated, 
lias  a  glossy  metallic  lustre,  and  is  destitute  of  bitumen.  The 
coal  has  a  shining,  somewhat  iridescent  lustre,  is  entirely  desti- 
tute of  bitumen,  and  when  put  in  the  fire,  bums  rapidfy,  like 
common  cinder ;  but  where  the  coal  is  not  covered  by  the  trap, 
it  exhibits  the  usual  characters  of  common  bituminous  stone 
coal. 

III.— 8.    A  Geological  Description  of  Glen  Tilt.      By  J. 
M'CuUoch,  M.D*  F.L.S.  Pres.  G.  S.  Stc. 
~  Tlie  interesting  iaippearances  in  Glen  Tilt,  first  we  believe 
gbifined  hy  the  late  I)r«  BoMon,  have  long  afforded  materials 
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£brc(mtroversy  to  Scottish  gfeologiats.  The  observers,  to  what- 
l!irer  party  thfey  have  attfeiched  themselves,  fascinated  as  it  were 
"by  the  inttit^te  and  remarkable  phenomena  laid  bare  by  the 
66111^6  of  the  torrent,  have  for  the  most  part  confined  their  atten- 
iibii  to  the  bed  of  the  stream  and  its  immediate  banks  :  h^ilCe. 
.Iita.-;ftfiis^h  some  misrepresentation  which  a  more  excursive 
Ws^rch  Would  have  avoided.  The  following  is  an  abstract  of 
"thfe  observations  made  by  Dr.  M'Culloch. 

FVom  the  junction  of  the  Tartf  to  the  bridge  of  Tilt,  ne'ax  Blistir 
Alho!,  a  distance  of  about  10  miles,  the  glen  extends  in  a 
direction  about  N.E.  and  S.W.  The  mountams  which  form  the 
ftOfth-western  side  consist  chiefly  of  granite,  generally  of  a  red 
colouf ,  but  in  some  places  passing  insensibly  into  a  variety  of  a 
•gtey  colour,  aftd  containing  crystals  of  hornblende.  This  latter 
^ay,  oh  Sl  superficial  view,  be  mistaken  for  sienite,  but  difiers 
irom  that  rocK  in  containing  a  large  proportion  of  quartz,  and  but 
little  felspar ;  it  also  frequently  contains  epidote,  and  numerous, 
though  minute,  crystals^fsphene.  Insulated  patches  of  quartz- 
tock,  schist,  andrhtnestone,  interstratified  with  each  othfer,  tnay 
b6  seen  resting  on  the  granite ;  which  beds,  on  the  south-eastern 
*ide  of  t^  glen,  cover  the  whole  surface  to  the  eMire  exclusion 
vdf  the  granite.  The  bed  of  the  torrent,  and  its  immediate  banks 
though  the  greater  part  of  the  space  already  mentioned,  form 
the  line  along  which  the  granite  emerges  from  beneath  the  stra- 
tified rocks,  and  where  the  following  very  striking  appearances 
jMsent  themselves. 

Veins  of  granite  traverse  the  schist  and  quartz  rock  and  pass 
.into  the  accompanying  limestone.  These  veins  are  occasionally 
of  large  size,  in  which  case  they  may  often  be  clearly  traced  into 
the  main  body  of  the  granite ;  often,  however,  they  appear  to 
originate  and  end  in  the  limestone,  and  present  the  aspect  of 
detached  lumps  and  irregular  processes  rather  than  of  veins. 
Sofuetimes  they  intersect  and  reticulate  both  the  schist  and 
limestone,  dinunishing  to  the  tenuity  of  a  thread  or  a  leaf  of 
{n^er.  Sometimes  thin  laminsB  of  granite  may  be  observed 
.  atfanged  parallel  to  the  beds  of  hmestone,  and  following  every 
fielore  and  contortion  which  it, undergoes  with  the  most  perfect 
Tegularity;  sometimes,  again,  minute  points  of  the  same  red 
tihceous  matter  as  constitutes  the  thin  veins  of  granite  occur 
tehering  in  the  limestone,  and  from  their  minuteness  are  scarcely 
to  be  detected,  imless  where  the  calcareous  base  has  been  worn 
d6Wn  by  the  action  of  water,  in  which  case,  these  points  are 
left  protruding,  and  thus  give  a  rough  or  echinated  character  to 
the  surfkce  of  the  limestone.  Occasiohally  the  limestone  occurs 
apparently  unstratified  and  in  the  state  of  crystalline  marble,  of 
a  white  colour,  partially  tinged  by  yellow  and  pale  green.  Where 
the  marble  is  at  the  greatest  distance  from  the  granite,  it  differs 

]ittte  or  jciothing  ia  hardness  or  compositioa  from  ordinary  speci- 
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mens  of  this  substance.  Bgit  wherever  it  approaches  .or  comes 
in  contact  with  the  granite,  it  becomes  highly  indurated,  eflfei^ 
'vesces  slowly  with  acids,  and  gives  on  analysis  a  lai^e  propor- 
tion of  siUceous  matter.  All  the  varieties  of  this  marble  contain 
more  or  less  of  mica,  which  excludes  it  from  the  statuary's  use, 
though  it  is  perfectly  applicable  to  various  architectural  and 
ornamental  purposes  to  which  its  greyish  hue  and  low  tone  of 
colour  are  more  apphcable  than  the  dazzling  white  of  the 
Carrara  marble.  Steatite  and  noble  serpentine  are  found  mixed 
with  and  imbedded  in  this  marble,  as  also  is  the  case  with  tremo- 
'lite,  which  latter  mineral  besides  constitutes  thin  beds  alternat- 
ing with  the  marble.  Beds  of  sahUte,  affording  several  varieties 
of  this  substance,  are  likewise  associated  with  thehmestone. 

From  the  above   and   other  similar  appearances.    Dr.   M. 

concludes  the  general  structure  of  this  part  of  the  country  to  be 

composed  of  regular,  even,  and  defined  alternations  of  quartz 

rock,  schist,  and  limestone,  resting  on  granite,  the  immediate 

covering  of  the  granite  being  sometimes  one,  sometimes  another^ 

.  of  the  superincumbent  stratified  beds.     In  every  instance  where 

the  granite  is  actually  visible  in  contact  with  the  neighbouring 

rocks,  great  confusion  and  disturbance  are  apparent,  consisting 

in  a  general  mixture  of  all  the  stratified  rocks  with  the  granite, 

and  a  total  discomposure  of  their  regularity,  being  at  the  same 

time  accompanied  by  the  passage  of  minute  veins  from  the  mass 

of  granite  into  the  stratified  rocks.    Where  on  the  contrary  the 

beds  he  out  of  the  immediate  vicinity  of  the  granite,  they  retain 

.  .their  paralleUsm  and  regularity,  its  influence  appearing  to  extend 

'.  to  a  very  short  distance  beyond  the  point  of  actual  contact. 

Il?I, — 9.  Sketch  of  the  Geology  of  the  south-western  Part  of 
Somersetshire.     By  L.  Homer,  Esq.  F.R.S. 

The  high  part  of  the  district  here  described,  including  the 
Quantock  hills,  is  elevated  from  800  to  1,600  feet  above  the 
level  of  the  sea,  and  is  occupied,  generally  speaking,  by  a  grey- 
•  wacke  formation,  consisting  of  sandstones,  more  or  less  clayey 
and  fissile,  of  schist,  coarse  or  fine  slaty,  and  often  inclosing 
thick  irregular  beds  of  Umestone,  abounding  for  the  most  part 
in  madrepores.  Curvatures,  contortions,  and  fractures,  are  of 
frequent  occurrence  in  the  various  beds  of  this  formation,  indicat- 
ing it  to  have  been  subjected  to  the  violent  impulse  of  some 
unknown  agent,  while  tne  beds  still  preserved  a  greater  or  less 
degree  of  plasticity. 

The  rock  on  which  this  grey  wacke  rfests  is  unlaiown  \  in  a 
single  instance  Mr.  H.  discovered  a  vein  of  granite  traversing 
the  slate,  and  a3  usual  producing  a  degree  of  induration  on 
•those  parts  of  the  rock  which  are  actuaUy  or  nearly  in  contact 
frith  it.    .  . 

!    The  gjreywacke  is  bounded  in  every  direction  by  that  deposit, 
*  ||f|pl(edby  Uie  n^me  of  red  rock,  red  marl,  red  ^und;,  8cc.  which 
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.consiftts  of  beds  of  conglomerate,  of  .red  sandstone,  aiid  of  a  red 
•and  greenish  grey  indurated  marl,  in  which  rock  salt  and- brine 
springs  are  usuaUy  found.  ^ 

On  thie  north  of  the  red  sandstone,  and  occupying  the  prin- 
"clpal  pai:t  of  the  coast  from  Minehead  to:the  mouth  of  the  Parret, 
,-occur  beds  of  lias  limestone.  The  junction  of  the  red  sandstone 
and  lias  is  very  apparent  on  many  parts  of  the  coast ;  but  such 
is  the  disturbance  and  mutual  intermixture  of  these  rocks,  that  it 
IS  by  no  means  easy  to  obtain  a  satisfactory  proof  of  their  relative . 
superposition  with  regard  to  each  other.  The  upper  beds  of  the 
lias  are  of  a  light  blu^  colour,  which,  by  calcination,  or  long 
exposure  to  the  atmosphere,  passes  to  a  yellowish  buff  colour : 
the  lime  which  they  produce  is  not  in  much  estimation  for  agri- 
cultural purposes,  but  has  the  valuable  property  of  forming  a 
cement,  which  sets  under  water.  The  limestone  of  the  lower 
beds  of  the  has  is  of  a  much  darker  colour,  is  very  fetid  w^en 
Tabbed  or  struck,  and  yields  a  hme  in  great  estimation  as  a 
manure. 

The  lamellar  blue  clay,  which  alternates  with  the  beds  of  lias, 
incloses  lenticular  concretions  of  clayey  limestone,  many  of 
which  when  broken  present  the  structure  of  septaria,  the  sparrjr 
.matter  of  the  veins  being  in  some  instances  calcareous  spar,  in 
Others  sulphate  of  strontiah,  occasionally  in  well  defined  crystals. 

The  red  sandstone  on  the  coast  west  of  Watchett  contain^ 
much  gypsum,  inclosing  grains  of  sand  and  small  pieces  of 
quartz ;  but  no  rock  salt  has  hitherto  been  observed  in  it. 

Three  miles  west  of  the  mouth  of  the  Pajrret  the  coast  consists  of 
deep  and  almost  fluid  mud,  containing  many  trunks  and  branches 
of  trees,  of  which  some  of  the  former  still  retain  their  natural 
position.  Much  of  the  timber  has  of  late  years  been  carried  off 
*W  the  neighbouring  inhabitants  for  fuel  and  other  purposes. 
How  far  this  submarine  forest  extends  to  sea  is  unknown. 

III.— 10.  Description  of  a  Clinometer.  By  the  Right  Hon. 
Lord  Webb  Seymour,  F.R.S.  &c. 

.  The  description  of  this  instrument  for  measuring  the  inclina- 
tion of  strata  cannot  be  understood  without  the  accompanying 
plates.  ^ 

{To  he  continued,) 


Article  XVI. 

Proceedings  of  Philosophical  Societies. 

GEOLOGICAL    SOCIETY. 

• 

May  16. — The  reading  of  a  paper,  by  Thomas  Weaver,  Esq, 
"  On  th^  Geological  Relations  of  the  East  of  Ireland,"  was 
;€Oixmienced. 

June  6. — The  reading  of  Mr.  Weaver's  paper  was  continued; 
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June  )9.--Th«  rauliag  of  Mr.  We«Mrti|s^r  WHi  WMkMM. 
The  district  described  in  thib  paper  is  bwindtd  M  tbi  JS%  t^ 
the  Irish  channel,  and  on  the  S.  and  W«  by  the  mountains  vdadl 
confine  the  Suire  and  Shaancm,  and  on  the  K.  try  ibm  -hUki  of 
South  Meatby  Cavan,  and  Iiioiigfordy  and  by  a  hM  poduOMl 
from  thence  to  the  bay  of  Gal\vay.  It  is  about  100  Irtiili  tmten 
from  N.  to  S.  and  tO  to  90  from  E.  to  W.  comprehending  tbottt 
^  part  of  the  island.  It  may  be  divided  into  primitry  tracte, 
.comprehending 

Granite, 

Mica  slate, 

Clay  slate, 

Transition  tracts, 

Floetz  tracts,  and 

Alluvial  tracts. 

The  granite  principally  occupies  an  extended  line  passing 
through  the  counties  of  Wicklowand  Carlow,  and  is  succeeded 
in  the  northern  portion  by  mica  slate,  resting  on  its  eastern  and 
western  sides ;  but  towards  its  southern  extremity,  the  mica 
alate  is  wanting ;  and  it  is  found  in  contact  on  the  eastern  side 
with  clay  slate,  and  on  the  western  with  the  floetz  limestone. 
The  clay  slate  is  found  also  occupying  a  large  part  of  the  eoulkty 
of  Waterford,  and  occurs  again  to  the  westward,  in  the  counties 
of  Clare  and  Tipperary . 

These  primary  rocks  are  found  variously  stratified  tvith  each 
other,  and  with  trap,  porphyry,  and  greywacke,  both  compact 
and  slaty. 

The  portion  to  which  the  author  has  assigned  the  application 
of  transition  Uact,  is  of  very  l^nuted  extent,  and  Occupies  the 
northern  part  of  the  county  of  DuUin,  and  the  western  part  of 
Meath.  It  consists  of  clay  slate  conglomerate,  greywacke,  and 
greywacke  slate,  interstratified  with  limestone,  trap,  and  por- 

The  fioetz  tract  is  much  more  considerable,  and  may  be 
divided  into 

^  The  old  sandstone. 

The  floetz  limestone,  and 
The  coal  district. 

The  old  sandstone  is  much  dispersed,  and  is  found  resting  on 
g;ranite,  clayslate,  and  greywacke,  and  occurs  sometimes  in 
isolated  portions,  andsomeUmes  forming  mountain  masses. 

The  floetz  limestone  is  the  most  extensive  formation  in  Ireland. 
With  the  exception  of  the  counties  of  Deny,  Antrim,  and  Wick- 
low,  there  is  no  part  of  th^'  island  in  which  it  does  not  more  or 
teas  pievail.  It  exhibits  considerable  varietf  of  character  iii 
colour,  structure,  and  hardness,  and  is  found  both  id  udmited 

and  wBtimiom  Mtnin^  u  wiU  aa  MiociaUid  mth  otheir  rocks, 

6 


18ifi;}.  Royal  Academy  of  Sdence$.  139 

and  sweeps  round  every  mountain  tracts  filling  up  all  the  inter- 
Vendng  spaces. 

• .  Thei  coal  district  of  Leinster  forms  a  range  of  low  hills,  placed 
upon  aoid  elevated  above  the  floetz  limestone.  It  is  about  six 
iniles  broad  and  about  18  in  length,  and  consists  of  coal  alter- 
nating Matb  shale  and  great  stones,  and  resting  on  a  bed  of  fine 
dw.  ^ 

The  alluvial  tract  contains  with  the  limestone  gravel,  some 
valuable  and  extensive  beds  of  marl,  containing  the  remains  of 
the  Irish  elk,  and,  in  one  instance,  of  the  red  deer.  But  the 
bones  of  a  complete  skeleton  of  the  elk  have  not  yet  been  found 
together. 

At  the  same  meeting,  a  paper,  by  H.  Warburton,  Esq.  wad 
read,  "  On  Chromate  of  Iron  as  a  volcanic  Production." 

In  the  Journal  de  Physique  for  March,  1818,  the  Chevalier 
Sementini  describes  some  red  earth,  which  fell  in  Calabria^ 
mixed  with  crystals  of  pyroxene,  and  found  on  analysis  to  con- 
tain chrome,  which  M.  Sementini  considers  indicative  of 
meteoric  origin.*  Mr.  Warburton  observes  that  pyroxene  is 
almost  exclusively  of  volcanic  origin,  and  he  refers  to  a  specimen 
of  oUvine  presented  by  him  last  November  to  the  Society,  from 
the  extinct  volcanoes  near  Geroldstein,  coloured  green  by  oxide 
of  chrome,  and  accompanied  by  grains  of  chromate  of  iron. 
From  these  circumstances,  Mr.  Warburton  infers  the  greater 
probabiUty  that  the  earth  in  question  was  of  volcanic  origin. 

KOYAL   ACADEMY   OF   SCIENCES    AT   PARIS. 

March  2. — M.  Valine  presented  in  manuscript  a  treatise  on 
descriptive  geometry  accompanied  by  drawings. 

-  The  committee  appointea  by  the  academy  to  adjudge  the 
prize  offered  in  the  class  of  physics  to  the  best  essay  on  the 
thermometric  scale  and  the  laws  of  the  transmission  of  heat, 
made  their  report.  The  memoir  which,  in  the  imsCnimous  opinion 
of  the  committee,  was  worthy  of  the  prize,  proved,  on  opening 
the  accompanyipg  sealed  note,  to  be  the  joint  production  of 
M.  Petit,  Professor  attheEcole  Poly  technique,  and  of  M.  Dulong, 
Professor  at  the  Ecole  Royale  of  Alfort. 

M.  Geoffroy-Saint-Hilaire  read  a  memoir  on  the  Os  Hyoides 
of  the  Mammalia. 

M.  Manouri-Dectot  read  a  memoir  on  a  new  Steam  Engine^ 
and  M;  Delille  read  one  on  the  Persea. 

March  9. — ^M.  Geofiroy-Saint-Hilaire  presented  a  printed  copy 
of  a  memoir,  "  On  the  l/nity  of  Composition  and  Identity  of  tne 
Btibstances  composing  the  respiratory  Organs  in  Animals  with 
Vertebrse.^^ 

-  M.  F.  H.  du  Lode  communicated  a  memoir  on  the  Isochro- 
lusm  of  Spiral  Springs. 

^'  See  Jnnah  of  JPKStosophy,  xi.  466. 
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.  .M.  Chaptal,  in  the  name  of  the  committee  to  whom  'the 
subject  was  referred,  gave  an  accomit  of  the  memoirs  that  bad 
been  received  in  claim  of  the  prize  offered  by  the  late  M.  Kavrio 
for  the  best  method  of  protecting  gilders  from  the  fumes  of  the 
mercury  emplojred  in  their  art.  iTie  prize  was  adjudged  to 
M.  Darcet,  Verijicateur  General  of  the  Mint. 

M.  Legendre  anoimced  that  the  papers  sent  in  claim  of  the 
prize  for  the  Theorem  of  Fermat  are  not  possessed  of  sufficient 
merit. 

M.  Humboldt  read  a  memoir  on  the  Arbre  de  la  Vache  (Cow 
Tree). 

M .  Gillet-de-Laumont  announced  the  discovery  of  a  new  alkali 
in  the  petalite  of  the  mine  of  Uto  in  Sweden. 

The  reading  of  a  memoir  by  M.  Beudant,  on  the  Varieties  of 
Form  in  Crystals  of  the  same  Species,  was  begun. 

The  Academy  adjudged  the  annual  prize  founded  by  M.  de 
Lalande  to  Mr.  Pond,  Astronomer  Royal  at  Greenwich,  for  his 
investigations  on  the  annual  parallax  of  the  stars. 

March  16. — M.  Delambre  read  the  eloges  of  MM.  Rochon 
and  Messier,  and  M.  Cuvier  read  those  of  Werner  and  of 
Desmaretz. 

M.  Girard  read  a  memoir,  entitled  "  An  Historical  View  of 
Inland  Navigation." 

March  23. — A  letter  of  M.  Berzelius  addressed  to  M.  Berthollet 
was  read,  announcing  the  discovery  of  two  new  substances. 
M.  Vauquehn  read  a  note  on  the  same  subject. 

The  Marshal  Duke  of  Ragusa  made  a  report  on  a  work  by 
M.  Dupin,  entitled  "  An  Essay  on  the  Progress  of  Artillery,  and 
of  Military  Engineering  in  Great  Britain." 

M.  Dupin  has  examined  with  attention,  and  given  a  descrip- 
tion of  the  principal  military  establishments  in  England,  viz. 
Woolwich,  Portsmouth,  Chatham,  &c. 

The  ffreat  laboratory  and  military  manufactory  of  the  state,  is 
at  Woolwich,  in  which  arsenal  are  more  than  10,000  cannon, 
besides  a  vast  number  of  mortars,  and  other  species  of  artillery. 
Portsmouth  and  Chatham  are  fortified,  but  offer  nothing  in  this 
respect  worthy  of  remark. 

The  steam  engine  and  the  hydraulic  press  are  at  present  the 
principal  moving  powers  employed  in  England ;  and  it  is  not 
without  surprise  that  we  see  engines  performing  the  work  of  200 
br  300  horses  without    confusion  and  without  noise.      The 
hydraulic  press- of  Pascal,  brought  to  perfection  by  Bramah,  was 
jfound  dunng  the  late  war  to  be  eminently  serviceable  in  reduc- 
jng  the  bulk  of  hay,  and  of  stores  and  equipments  of  various 
kinds, 
^e  application  of  rockets  to  mihtary  purposes  is  not  consi- 
*  Heredliy  M.  Dupin  as  of  much  importance  ;  but  the  effect  of  the 
SlMpnel  shells  is  acknowledged  by  him  to  be  most  formidable. 
IhefiuuHog  ofJil,  Beudmrs  memoir  was  ccyitinued. 
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March  30. — M.  de.Varennes  delivered  in  a  description  of  a 
species  of  incombustible  cloth,  which  was  referred  to  a  com- 
mittee. ,,  ' 

M.  Desfontaines  made  a  report  on  M.  DeUile's  memoir  on  the 
Persea.  > 

The  persea  was  a  tree  formerly  cultivated  in  Egypt  for  the 
sake  of  its  fruit,  and  of  which  Theophrastus,  Dioscorides,  Pliny; 
and  other  ancient  naturalists  have  made  mention.     The  former 
of  these  writers  thus  describes  it.     "  There  grows  in  Egypt  a 
remarkable  tree  called  persea.     In  its  leaves,  flowers,  and  man-* 
ner  of  growth,  it  resembles  the  pear  tree ;  but  differs  from  it 
in  being   evergreen.     It  produces  fruit  in  abundance;  whichr 
ripens  about  the  time  of  the  Etesian  winds.     When  the  fruit  is- 
intended  to  be  kept,  it  is  gathered  befofe  it  is  quite  ripe.     In 
this  state  it  is  of  a  greenish  cole*  at,  and  in  form  like  an  almond 
or  elongated  pear :  the  pulp,  which  is  soft,  agreeable  to  the  taste,* 
and  of  easy  digestion,  incloses  a  'stone  like  that  of  a  plum,  but 
smaller  and  harder.    The  wood  of  the  persea  is  dense,  and  of  a* 
fine  black  colour,  and  is  used  for  making  tables  and  statues." 
Many  modem  naturalists  have  sought  for  this  tree,  but  without 
success.     M..  de  Sacy,  in  his  translation  of  the  Description  of 
Egypt,  by  Abdallatif,  an  Arabian  physician,   proves  that  the 
tree  described  by  the  ancient  writers  of  that  nation  under  the 
name  of  lebakh,  is  the  persea  of  Theophrastus.    This  tree  has' 
for  some  ages  past  disappeared  from  lower  Egypt ;  but  M.  Dellile- 
thinks  that  he  has  recognized  it  in  the  Xymenia  Egyptiaca  of 
Linnseus,  of  which  he  saw  one  specimen  in  a  garden  at  Cairo,^ 
and  two  others  in  Upper  Egypt.     It  is,  however,  common  in 
Nubia  and  Abyssinia,  where  it  is  known  by  the  name  of  glig.^ 
The  committee  think  the  opinion  of  M.  DelUle  to  be  in  all  pro- 
bability well  founded,  and  propose  that  his  memoir  should  bd 
inserted  among  the  Scavans  strangers.  - 

M.  Poisson  read  a  memoir  on  the  Motion  of  Elastic  Fluids. 

The  reading  of  M.  Beudant's  memoir  was  concluded,  and  was ' 
referred  to  a  committee. 

M.  Fresnel  read  a  memoir  on  the  Colours  produced  in  homo- 
geneous Fluids  by  polarized  Light. 

M.  Moreau  de  Jonn^s  read  a  memoir  on  the  Coluber  Cursor  of 
Martinique.  ^ 

April  6. — M.  Dupin  presented  in  manuscript  that  part  of  his- 
Voyage  en  Angleterre  relating  to  the  construction  of  ships ;  it 
was  referred  to  a  committee.  ' 

M.  de   Lavalette  gave    in   a    supplementary  letter   on   the* 
^lusical  notation'  of  the  Greeks;  this  also  was  referred  to  a 
committee. 

M.  Biot  presented  a  specimen  of  the  glass  employed  by  Mr. 
Stevenson  m  the  Bell-rock  hght-house  in  Scotland.     It  is  a  red*^. 
glass,  the  colour  of  which  is  occasioned  by  a  thin,  su^et&CAaii 
eoaitiiisjofjnigtsdiic  .oxid^.^   The  cost  is  consideraXAe  *,  a\x^\)cv^ 
reporter  suggests  that  hoUow  glasses  of  any  desixeA.  ioxvsL,  ^x^i' 
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filled  with  coloured  fluids,  like  those  which  ornament  the  shop 
windows  of  druggists,  would,  in  all  probtbihty,  answer  the  end 
at  a  much  less  expense. 

M.  Gillet  de  Laumont  stated  that  Uthion  occurs  much  more 
abundantly  in  the  tiiphane  than  in  the  petaUte. 

M.  BeauTois  read  a  description  of  an  aggregation  of  stones 
observed  in  the  United  States,  and  known  by  the  name  of  the 
natural  wall. 

M.  Geoffray-Saint-Hilaire  continued  the  reading  of  his  memoir 
on  the  Pulmonary  Organs. 

M.  Constantio,  a  Portuguese  physician,  read  a  memoir,  -m 
which  he  attributes  a  very  marrelious  effect  to  a  certain  bakani 
invented  by  M.  Malati,  a  Spanish  physician ;  whidi  was 
referred  to  a  committee. 

April  13. — M.  Moreau  de  Jonn^  read  a  memoir  on  the  C^ca^ 
reous  Islands  of  the  West  Indies. 

A  series  of  observations  by  M.  Dupetit-Thouars  on  the  Effect 
of  Frost  on  Vegetables,  was  referred  to  a  joint  committee  of 
botany  and  agriculture. 

M .  Girard  read  a  report  on  a  machine  invented  by  MM. 
Lacroix  and  Peulvay,  a  model  of  which  was  presented  to  thep 
Academy. 

April  30. — ^A  sealed  packet  containing  theoretical  views  on 
certain  phenomena  of  Ught,  by  M.  Fresnel,  was  deposited  with 
the  Academy. 

M.Rebours  presented  a  new  instrument^  called  by  him  micro^ 
telescope ;  which  was  referred  to  a  committee. 

M.  JPelleti^r  read  a  memoir  on  Cochineal.  A  bed  for  the  use 
of  women  in  labour  invented  by  M.  Rouget  was  referred  to  a, 
committee  of  Surgeons. 

The  continuation  of  "  Meteorological  Observations  made  at 
Alais,  during  the  year  1817,  by  M.  Hombres-Firmas,**  was  read. 

April  27. — M.  Kauzon  de  rassan  sent  a  new  letter  on  the 
Theorem  of  Archimedes  respecting  the  ratio  of  the  cylinder  and 
the  inscribed  sphere  ;  refened  to  a  committee. 

M.  Painsot  read  a  memoir  on  the  theory  of  numbers,  entitled 
*'  An  Analytical  Representation  of  the  Remainders  of  Powers^ 
by  the  Formula  of  imaginary  Roots  of  Unity.** 

M.   JulienJe-Roi  presented  the   de&ipription   of   a  carriage 
invented  by  him ;  referred  to  a  committee. 
.  M.  Richerand  read  a  memoir  on  a  successful  operation,  in 
which  portions  of  three  ribs  were  removed,  and  the  pleura  was 
wounded. 

M.  DelUle's  memoir  on  the  Date  Palm,  cultivated  in  Egypt, 
Hfras  referred  to  a  committee. 

M.  Colin  presented  an  instrument  of  his  invention  for  the 
jNirpose  of  facilitating  the  circular  incision  recommended  for 
curing  the  bleeding  of  the  vine. 

A  memoir  was  read,  by  M.  France,  on  the  Shells  com{K>siBg 
tite  Genus  Cabachmu 
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SCIBNTinC   INTBLLKS^BNCE,   AH1>  NOTICES  OF   »VBJE;cT5 

C01^K£CtBD    WITH    SCIENCB. 

1,  J^ect  qf  Camphor  on  heated  platiim  Wire. 

The  method  of  keeping  a  platina  wire  incandescent  by  means 
of  ^  yapottc  of  alcohol  has  been  fu%  deseribed  in  a  former 
nmibir  <k  tbift  journal.  Sir  H.  Dayy  has.  discoiceced  ^i^  tha- 
vidpour  of  oamphor  will  produce  a  similar  e&ct.  For  this  pur^ 
pose  Is^  «  piece  of  camphor^  or  a  few  fragments  on  any  conve« 
WfA  support^  and  place  upon  it  a  eoil  of  platina  wire  made  red 
hot ;  tixfi  wire  will  immediately  begin  to  glow^  and  will  continuo 
in  thaft  «t«tfi  aa  long  as  any  of  the  camphor  remains. 

XI,.  Silve/from  Lma  Cornea. 

The  fb}U>wiug  metbpd  of  obtfunin^  metallic  silrer  from  Imm 
cornea  has  been  discovered  by  M.  Arfvedson : 

Put  some  grain?  of  zinc  into  a,  conical  glass^  and  cover  them 
with  luna  cornea ;  then  pour  in  carefully  some  diluted  sulphuric 
afiid«  The  hydrogen  gas  thus  Uberated  will  soon  reduce  the 
silver  to  the.metallijc  state. 

Ill,  Q^ological  Situation  of  the  Gems  of  Ceylon. 

From  a  letter  of  Dr.  J.  IJavy^^,  ijaserted  in  the  last  number  of 
tit^.  Royal  In^titutioA  Journol^  it  appears'  that  gems  aboimd  in 
i^(^.  district  pf  Ha/tura^  situated  in  the  south  of  the  island  of 
Ceylon,  .  Th^ey  ajre  procured  by  the  natives  from  alluvial,  soil;, 
but  the  native  repository  of  the  sapphire,  the  ruby,  the  cat's  eye, 
tbf;  dijSerent  varieties  of  zirco^^  wA  Qinnamoa  stone,  baa  been 
a^/^rtwx^d  by  Dr.  I),  to  be  gneiss. 

IV.  Geological  Description  of  Adam^s  Peak  in  the  Island  of 

Ceylon,    By  Dr.  Davy.* 

'*  Geologically  considered,  the  mountain  may  be  said  to  ba 
compQsed  of  gneiss.  The  rock  pn  the  top,  on  which  is  the 
impression  of  the  foot,  is  gneiss  of  a  very  fine  grain.  It  abounds 
iQ  qi^art;^.  It  is  hard  and  compact,  of  a  gre^y  colpur,  a^d  only 
i^  mass  exhibits  a  flaky  structure.  A  little  below,  feUpoti:  pre* 
d^minates^  a^d  the  rock  is  ri^h  in  garnets.  Here  it  is  ip  a  soft 
st^^;  ^d  tpwar<Js  the  surface  rabidly  decomposing.  Still 
lower,  hprahlen4e  prevails,  and  in  sp  large  a  proportioa.  that 
MrtiQ.uldX  masses  may  be  called  hornblende  rock.  Near  thet 
bgrttQQVp  ^€tlsp^  again  predominates,  and  the  rock  coiitains  much^. 
molybdena  disseminated  through  it.  Besides,  in  different 
pteftcis  th€i  rock  e^bits  other  pecuUarities ;  here  abounding  in 

«  Extracted  from  an  accooot  of  A4am*s  P<iik  in  thci  Jgoro.  of  S^ta^«i  «iA>A\« 
Arti,  T.Sfi. 
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quartz,  in  a  massive  form ;  there  in  mica,  in  large  plates,  and 
very  frequently  rich  in  iron  and  cinnamon-stone.  Garnet, 
traces  of  the  ruby,  and  adularia,  were  the  only  minerals  wrhich  I 
observed  j  but  I  have  no  doubt  more  minute  examination  would 
have  detected  others,  and  particularly  the. corundum,  all  the 
varieties  of  which,  including  the  finest  blue  sapphires,  are  found 
in  considerable  abundance  in  the  alluvial  coimtry  at  the  foot  of 
the  mountains." 

.  Dr.  Davy  remarks  that  the  height  of  Adam's  Peak  has  been  * 
much  exaggerated,  and  that  the  estipiate  of  15*000  feet  is  evidently 
incorrect.'    From  his  barometrical  observations,  he  is  disposed ' 
to  think  that  it  does  not  exceed  6343  feet  above  the  level  of  the  ' 
sea;  but  as  the  author  himself  acknowledges,  this  conclusion 
cannot  be  regarded  as  more  than  an  approximation  to  the  truth,  • 
as  there  was  .no  barometer  at  the  bottom  of  the  mountain  to- 
compare  with  the  one  at  the  top.    This  deficiency  is,  however, 
less  important  in  the  tropical  regions,  where  the.  weight  ajs^d 
temperature  of  the  atmosphere  are  so  nearly  stationary. 

V.  On  the  Acidity  of  Tungsten  and  Uranium  when  saturated 

with  Oxygen.    By  M.  Chevreul.* 

.  When  the  tungstate  of  ammonia  is  calcined,  a  yellow  powder  ■ 
remains,  which   is   tungsten   saturated  with   oxygen.      Mismyi 
chemists  having  observed  that  this  powder  had  no  action  upolt 
litmus,  have  concluded  that  tungsten  saturated  with  oxygen  was 
not  properly  entitled  to  the  appellation  of  an  acid.   M.  Chevreul 
wishing  to  assure  himself  of  the  fact,  whether  tungsten  satu- 
rated with  oxygen,  which  had  no  sensible  affinity  for  acids,  but- 
which,  on  the  contrary,  had  a  very  decided  one  for  alkaUes,  did 
not  redden  htmus,  heated  tunstate  of  ammonia  with  Utmus, 
when  he  observed  that  the  ammonia  was  disengs^ed,  and  that 
the  litmus  was  reddened ;  hence  he  concludes  that  what  has 
been  called  tungstic  acid  possesses  a  real  acidity.   M.  Ghevreul, 
when  he  communicated   this  observation   to  the  Philomathic 
Society,  stated  that  since  he  had  performed  the   experiment, 
he  found  a  similar  remark  in  the  memoir  of  the  D'Elhuyarts. 

The  peroxide  of  uranium  is  known  to  have  the  property  of 
being  dissolved  in  the  sub-carbonate  of  potash,  but  it  is  not 
generally  known  that  the  native  peroxide  of  uranium,  and  that 
which  is  formed  from  the  nitrate,  after  having  been  decomposed  ~ 
by  heat,  causes  litmus  to  assume  the  red  colour ;  likewise  that  * 
die  peroxide  of  uranium  heated   with  a  solution  of  the  sub- 
oarbonate  of  potajsh,  is  dissolved  in  it  without  disengaging  any ; 
carbonic  acid;    and  that  the  solution,    which  has  a  beautiful 
lemon  yellow  colour,  when  sufficiently  concentrated,   affords 
crystals  of  the  same  colour. 

.  M.  Chevreul  has  observed  that  .the  peroxide  of  uranrim  causes  - 

'"  '  *  BuUetin  des  Sciences  for  1818,  p.  20,  ,   . 
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hematine  to  assume  the  blue  colour^  a  circumstance  which  con- 
nects it  with  the  salifiable  bases. 

VI.  Method  of  making  Salt  in  the  Great  Loo-^hoo  Island  J* 

Near  the  sea^  large  level  fields  are  rolled  or  beat  so  as  to  have 
a  hard  surface.  Over  this  is  strewn  a  sort  of  sandy  black  earth, 
forming  a  coat  about  a  quarter  of  an  inch  thick.  Rakes  and 
other  implements  are  used  to  make  it  of  a  uniform  thickness, 
but  it  is  not  pressed  down.  During  the  heat  of  the  day,  men 
are  employed  to  bring  water  in  tubs  from  the  sea,  which  is 
sprinkled  over  these  fields  by  means  of  a  short  scoop.  'The  heat 
of  the  sun,  in  a  short  time,  evaporates  the  water,  and  the  salt  is 
left  in  the  sand,  which  is  scraped  up  and  put  into  raised  reser- 
voirs of  masonry  about  six  feet  by  four,  and  five  deep.  When 
tlie  receiver  is  mil  of  the  sand,  sea  water  is  poured  on  the  top ; 
and  this,  in  its  way  down,  carries  with  it  the  salt  left  by  the 
evaporation.  When  it  runs  out  below  at  a  small  hole,  it  is  a 
▼ery  strong  brine ;  this  is  reduced  to  salt  by  being  boiled  in 
vessels  about  three  feet  wide  and  one  deep.  The  cd^es  result- 
ing from  this  operation  are  an  inch  and  a  half  in  thickness. 

The  above  acceunt  will  be  considered  interesting,  both  as 
exhibiting  the  degree  of  perfection  to  which  the  arts  of  life  have 
been  earned  in  that  remote  and  insulated  country,  and  as  being 
essentially  the  very  same  process  which  is  practised  on  the 
western  coast  of  France,  particularly  in  Lower  Normandy,  and 
at  the  isles  of  Oleron  and  Kh6. — (See  Joum.  des  Mines,  No.  7, 
p.  61 ;  Encyc.  Meth.,  Arts  and  Metiers.     Article  Salines. — En. 

VII.  On  Siteet  Illumination.    By  John  MiUington,  Esq.f 

After  remarking  upon  the  very  imperfect  state  of  the  old  oil 
lamps  that  are  employed  in  the  streets  of  London,  and  the 
important  improvement  made  upon  them,  first  by  Lord  Coch- 
rane's  lamp,  m  which  the  combustion  is  promoted  by  a  current 
of  air  entering  at  the  bottom  of  the  glass,  and  still  more  by  the 
use  of  coal  gas,  Mr.  MiUington  proposes  an  alteration  in  the 
reflectors  that  are  employed.  As  the  author  properly  observes, 
the  object  is  not  to  produce  a  concentration  of  light,  but  an 
equable  diffusion  of  it,  exactly  the  reverse  of  the  etfiBct  which  is 
produced  by  the  lenses  which  still  dazzle  the  eyes  in  some  parts 
of  the  metropohs.  The  reflectors  employed  by  Lord  Cochrane, 
although  the  best  that  have  been  employed  so  far  as  their  form 
is  concerned,  are  defective  from  the  material  of  which  they  are 
composed.  This  is  tinned  iron,  which  although  it  is  at  first 
sufficiently  brilliant,  yet  it  soon  loses  its  brightness  by  the  smoke 
which  adheres  to  it,  or  by  the  friction  necessary  for  keeping  it 

♦  Extracted  from  Capt..  Hall's  "  Account  of  a  Voyage  of  Discovery  to  the 
West  Coast  of  Corea,  and  the  great  Loo-choo  Island." 

f  Abridged  from  the  Journal  of  Science  and  the  Arts,  v.  \T , 
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clean.  As  a  substitute  for  the  tin,  Mr.  Millington  proposes  to 
employ  glazed  white  earthen  ware ;  it  has  a  strong  reflecting 
surface ;  is  very  easily  kept  clean,  is  not  expensive,  and  might, 
he  conceives,  be  so  fixed,  as  not  to  be  liable  to  be  broken.  For 
the  purpose  of  disposing  of  the  light  in  the  most  useful  manner, 
the  lower  surface  of  the  reflector,  which  is  placed  over  the  lamp^ 
should  either  be  flat  or  curved  outwards,  so  as  to  disperse  the 
rays,  unless  the  object  be  to  concentrate  the  Ught  in  any  parti- 
cular spot,  when  a  concave  dish,  forming  a  portion  of  a  hollow 
dish,  may  be  used. 

VIII.  On  the  Colour  of  Bodies.     By  M.'Prevost. 

A  new  hypothesis  respecting  the  cause  of  colour  in' bodies  has 
been  lately  proposed  by  M.  Ben.  Prevost,  according  to  which  it 
is  supposed  that  the  effect  depends  not  upon  reflection  but  upon 
radiation.  It  was  formerly  supposed  that  the  different  rays 
which  compose  white  light,  were  all  of  them,  except  those  which 
produce  the  colour  of  the  body,  absorbed  by  it,  whilst  these  were 
reflected ;  M.  Prevost,  however,  conceives  that  coloured  bodies 
reflect  a  portion  of  the  light  in  its  white  or  compound  state,  and 
that  they  decompose  a  part  of  that  which  penetrates  their  sub- 
stance into  two  new  parts,  one  of  which  remains  in  the  body,  and 
the  other  radiates  from  all  parts  of  their  surface.  The  colour  of 
bodies,  as  we  commonly  see  it,  is  rendered  pale  by  the  white 
light  which  is  mixed  with  it;  but  it  may  be  deprived  of  this  by  a 
series  of  mutual  reflections  and  decompositions,  so  as  consider- 
ably to  augment  the  intensity  of  the  colour.  If,  for  example,  we 
receive  successively  the  image  of  a  plate  of  gold  which  is 
polished  and  illuminated  by  a  bright  light,  upon  a  second  plate, 
and  this  image  upon  a  third,  &c.  we  may,  after  K  or  18  of  these 
successive  reflections,  procure  a  deep  red  orange,  which  is 
probably  the  real  colour  of  gold.  By  applying  the  same  process 
to  copper,  we  procure  a  colour  which  approaches  to  that  of  scar- 
let ;  silver  becomes  of  a  beautiful  yellow ;  tinned  iron  exhibits  a 
yellow  deeper  than  that  which  is  generally  ascribed  to  gold ;  and 
m  short  M.  Prevost  concludes  from  his  experiments  that  there 
is  no  metal  which  is  properly  white  or  grey ;  but  that  they  all  of 
them  possess  some  decided  orilliant  colour. 

IX.  M.  Depretz*  Experiments  on  the  Cooling  of  Metals. 

A  series  of  experiments  have  been  performed  by  M.  Depretz 
on  the  coohng  of  metals,  which  appear  to  have  been  conducted 
with  considerable  attention  to  accuracy.  His  object  was  to 
examine  their  specific  heat  and  their  conducting  power,  which 

Eoints,  although  they  had  been  made  the  subject  of  experiment, 
e  conceived  bad  not  been  ascertained  with  correctness,  because 
the  experimentalists  had  not  been  aware  of  the  effects  of  radia- 
tion from  poHshed  surfaces.     He  employed  balls  of  metal,  with 
a  cavity  in  the  center  adapted  to  a  thermometer ;  filings  of  the 
metals  were  phced  round  the  bulb  ao  ast^  fill  up  the  cavity,,- and 
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the  apparatus  was  heated  by  a  current  of  hot  air.  Of  the  results 
of  his  experiments^  we  hope  to  give  an  account  in  a  future  num- 
ber of  the  Annals. 

X.  M.  Horner^ s  Photometer.* 

M.  Homer,  of  Zurich,  has  proposed  a  new  instrument  for 
measuring  the  intensity  of  light,  which  is  very  cheap  and 
simple,  and  has  been  found  upon  trial,  as  it  is  said,  to  afford  very 
satisfactory  results.  It  consists  of  a  tube  four  inches  long  and 
an  inch  and  a  half  in  diameter,  made  of  pasteboard,  and  there  is 
a  contrivance  at  one  end  by  which  bodies  may  be  placed  across 
it  in  a  regular  and  uniform  position.  The  bodies  that  are  employed 
by  M.  Homer  are  discs  of  very  thin  varnished  paper,  and 
according  to  the  number  of  these  that  it  is  necessary  to  employ 
in  order  to  intercept  the  light  that  we  are  examining,  we  estimate 
its  intensity. 

.XL  On  Phosphate  of  Iron     By  J.  Murray,  Esq. 

^     (To  the  Editors  of  the  Annals  uf  Philosophy,) 
GENTLEMEN,  Ayr,  May  19,  1818. 

In  reference  to  the  notice  of  "  Native  Prussian  Blue  "  (blue 
iron  ore,  or  earthy  phosphate  of  iron),  in  the  Annals  of  Philo^ 
sopky  for  May,  I  may  mention  that  during  my  visits  lo  the  Isle 
of  Man  last  year,  I  paid  some  attention  to  its  interesting  mine- 
ralogy. 

On  the  farm  of  Ballatesin,  in  the  parish  of  Ballaugh,  there  is 
a  bed  of  white  shell  marl  running  N.E.  by  E.,  and  S.W.  by  W. 
This  marl  is  white  as  chalk  when  dry,  and  so  light  as  to  be  super- 
natant. Peat,  or  bog  earth  rests  incumbent  on  the  marl.  The 
marl  is  hollow  on  the  surface,  and  seems  to  form  an  independent 
basin,  the  extent  of  which  is  not  yet  ascertained. 

About  five  yards  below  the  surface,  various  elk  homs  (the 
fossil  elk  of  Ireland)  have  been  found.  Those  first  discovered 
were  attached  to  the  bones  of  the  skull,  and  measured  1 1  feet 
from  tip  to  tip.  The  horns  since  observed  are  much  fractured. 
Different  other  bones  of  the  skeleton  are  occasionially  met  with. 
These  all  lay  in  a  horizontal  position.  On  minutely  examining 
the  interior  of  a  fragment  of  one  of  these  homs,  I  found  a  consi- 
derable portion  of  the  blue  earth  in  question ;  and  on  further 
search,  quantities  interspersed  through  the  caked  peat  earth 
incumbent  on  the  marl.  The  recent  fracture  is  uniformly  blue, 
feels  meagre  to  the  touch,  and  soils  the  fingers.  It  is  foimd  in 
small  lumps,  earthy,  and  in  powder.  The  colour  much  resem- 
bling common  powder  blue,  or  prussian  blue  of  an  inferior 
description. 

I  have  not  yet  analyzed  this  interesting  substance,  to  deter- 
mine whether  the  analysis  which  considers  it  to  be  a  compoimd 

*  Abridged  from  Bibliotbeque  UoiyerteUe,  ^\.  \^%* 
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of  iron  and  phosphoric  acid  be  correct ;  but  whether  it  be  b6 
constitnted^  or  possesses  for  its  proximate  parts  red  oxide  of  iron 
and  prussic  (hydrocyanic)  acid.  Its  production  is  easily 
accounted  for.  The  peat  earth  is  highly  impregnated  with  red 
oxide  (peroxide)  of  iron ;  this  filtering  through  the  superstrata 
comes  m  contact  with  the  osseous  phosphate  of  hme,  and  the 
phosphate  of  iron  is  formed.  On  the  other  hand^  the  prussic 
acid  may  be  easily  supposed  a  resulting  product  of  the  decom- 
posbg  horn.  Carbonate  of  ammonia,  being  thus  freed,  contains 
the  elemental  constituents  of  prussic  acid,  and  a  slight  modifica- 
tion in  the  ratio  of  the  proportional  quantities  would  give  form 
to  the  hydrocyanic  acid,  one  of  the  constituents  of  prussian  blue, 
the  prussiate  of  iron. 

In  this  valuable  marl  are  found  chips  of  flints. 

I  have  the  honour  to  be,  Gentlemen, 
Your  most  humble  servant, 

J.  Murray. 

XII.  Analysis  of  the  Eggs  of  the  Pike.    By  M.  Vauquelin.* 

A  portion  of  these  eggs  was  washed  in  a  large  quantity  of 
water;  the  water  was  evaporated,  and  a  white  coagulable 
substance  was  procured,  which  was  completely  soluble  in  caustic 
potash,  and  was  precipitated  by  the  infasion  of  galls  and  nitric 
acid.  By  drying  and  calcining  this  substance,  its  sahne  con- 
tents were  separated  and  their  nature  ascertained;  the  coagu- 
lable substance  was  determined  to  be  albumen,  and  the  salts 
were  found  to  be  potash,  phosphate  of  potash,  muriate  of  soda, 
and  phosph;ate  of  lime.  The  water  which  had  been  separated 
from  the  coagulum  was  next  examined,  and  was  found  to  con- 
tain both  animal  and  saUne  matter ;  a  great  number  of  reagents 
were  employed  to  ascertain  the  nature  of  each  ;  and  the  result 
of  the  experiments  was,  that  there  were  two  kinds  of  animal 
matter,  one  of  an  oily  nature,  and  the  other  "  an  animal  sub- 
stance having  a  relation  to  gelatine."  This  it  may  be  presumed 
was  the  same  kind  of  substance  which  Dr.  Bostock  found  in  the 
albumen  ovi  of  the  common  fowl,  and  which  has  since  been  found 
in  all  albuminous  fluid.  The  salts  in  what  may  be  termed  the 
serosity  of  the  egg  were  the  muriates  of  potash,  soda,  and 
ammonia,  the  phosphates  of  potash,  lime,  and  magnesia,  and 
^e  sulphate  of  potash.  The  eggs,  Ukewise,  were  found  to 
Qontain  phosphorus.  The  author  observes  that  there  is  a  very 
strong  resemblance  between  the  eggs  of  fish  and  those  of  bircb 
in  their  composition.  There  is,  however,  one  circumstance  ia 
which  the  eggs  of  the  pike  differ  from  birds'  eggs,  that  the  ofl 
which  in  the  latter  is  mild,  and  of  an  agreeable  odour  and  flavour, 
in  the  former  is  acrid  and  extremely  nauseous,  so  as  to  produce 
yomiting  when  taken  into  the  stomach.  M.  Yauquelin  observed 
the  same  circumstance  with  respect  to  the  eggs  of  the  pike  that 

*  Ahstraciei,  from  Journ.  Pbarm.  iU.  385.  (Sept.  1817.) 
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Fourcroy  and  he  had  noticed  in  their  experiments  upon  the  mil. 
of  the  carp^  that  a  lar^e  quantity  of  phosphoric  acid  was  produced 
by  combustion.  It  is  upon  the  whole  more  probable  that  this 
pnosphoric  acid  was  generated  by  the  union  of  oxygen  with  a 
portion  of  the  phosphorus  which  was  contained  in  the  substance 
of  the  eggs^  than  that  it  was  produced  merely  by  the  decompo- 
sition  of  any  phosphoric  salts. 

XIIL  Notice  of  the  Chevalier  Giescke's  Travels  in  Greenland.* 

M.  Giescke  spent  five  winters  in  Greenland,  the  first  at  Godt- 
Laub  (Good  Hope)  in  the  latitude  of  65^ ;  the  three  next  in  the 
island  of  Disko,  in  the  latitude  of  70° ;  and  the  last  at  Omenak, 
at  73^.  The  most  severe  <5old  which  he  experienced  was  about 
—  39®  Fahrenheit,  that  at  which  mercuiy  freezes,  and  the  greatest 
heat  about  86°  Fahrenheit.  The  whole  country  is  traversed  by 
an  immense  mass  of  ice,  divided  by  deep  fissures,  that  completely 
cuts  off  all  communication  from  one  part  to  the  other ;  the  thick- 
ness of  the  ice  is  in  many  parts  more  than  100  fathoms.  The 
trees  consist  merely  of  a  few  small  and  stunted  specimens  of  the 
dwarf  birch  and  some  species  of  willows ;  the  only  plants  that 
are  employed  for  food  are  the  Rhodiola  rosea,  the  roots  of  the 
Polygonum  viviparum,  the  flowers  and  leaves  of  the  Saxifraga 
oppositifolia,  the  OxaUs,  the  Angehca,  and  the  Cochlearia;  there 
are  also  the  berries  of  the  Empetrum  nigrum,  and  the  Vacci* 
mum^  which  are  the  only  fiiiits  that  are  found  in  Greenland. 

Tlie  Greenlanders  seem  to  belong  to  the  Mongol  race ; 
their  stature  is  small,  and  they  seldom  arrive  at  a  greater  age 
than  50  years ;  the  women  are  nearly  as  tall  and  as  robust  9fi 
the  meUf  and  join  with  them  in  all  their  labours  and  exercises. 
Their  habitations  ajce  all  situated  near  the  coast,  as  the  climate 
38  there  less  severe,  and  it  is  more  convenient  for  fishing,  which 
is  their  principal  occupation ;  they  are  generally  placed  in  the 
recesses  of  the  rpcks,  and  are  supported  by  them ;  they  are 
(fXttfltructed  of  laree  masses  of  micaceous  schistus,  the  crevices 
fif  ivhich  are  Med  with  peat,  and  are  Uned  with  moss.  Each 
Jiut  is  about  15  feet  square,  and  is  occupied  by  about  20  indivi- 
dualSy  who  he  in  it  promiscuously.  The  apertures  for  the  pur-« 
pose  of  admitting  Ugnt  are  closed  with  the  intestines  of  the  seal 
instead  of  glass  ;  and  the  entrance  into  the  huts  is  a  long  and 
narrow  passage  which  just  admits  a  man  to  creep  in.  They  are 
heated  and  lighted  by  a  lamp,  which  is  suspended  in  the  middle 
of  the  chamber,  and  over  this  they  cook  the  flesh  of  the  seal, 
which  in  the  winter  is  their  principal  food.  The  houses  are 
almost  totally  without  any  description  of  furniture,  and  are  filthy 
to  a  degree  which  can  scarcely  be  conceived ;  all  access  of 
.finesh  air  is  carefully  excluded,  and  the  heat  and  stench  is  abso- 
lutely insupportable,  except  to  those  who  have  been  inured  to 
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them  from  infancy.  Their  only  domestic  animals  are  do^^ 
which  serve  as  beasts  of  burden,  and  are  employed  by  them  in 
place  of  horses. 

The  sea-coast  is  almost  covered  with  rocks  and  shoals,  and  is 
without  any  appearance  of  vegetation ;  the  part  which  is  not 
composed  of  rock  being  either  bog  or  marsh.  The  rocks  are, 
however,  covered  with  very  beautifd  Uchens  and  mosses  of  the 
most  brilliant  colours ;  and  the  cascades  which  fall  from  the 
glaciers  between  the  rocks  occasionally  form  very  grand  scenes 

M.  Gieske  has  paid  the  most  minute  attention  to  the  minera- 
logy and  natural  history  of  Greenland ;  *he  has  particulariy 
noticed  many  remarkable  geognostic  facts,  and  has  also  disco* 
vered  several  new  mineral  substances.  He  is  at  present  prepar- 
ing to  publish  an  account  of  his  travels  both  in  English  and 
German  ;  the  work  it  is  said  will  extend  to  three  large  volumes, 
and  will  contain  many  engravings  consisting  of  ^mHvs  of  the 
coimtry,  and  representations  of  the  inhabitants,  their  utensils, 
costume,  &c. 

XIV.  Experiments  to  determine  the  Action  of  Alcohol  of  ^^erent 
Degrees  of  Strength  on  the  Oil  of  Bergamot.,  By  M. 
VauqueUn.* 

It  is  a  common  practice  with  the  dealers  in  perfumes  to  adul- 
terate the  oil  of  bergamot  v/ith  alcohol ;  and  M.  VauqueUn  was 
induced  to  make  a  series  of  experiments  in  order  to  discover  the 
effects  that  were  produced  by  the  mixture  of  these  two  substances, 
and  thus  be  enabled  to  detect  the  fraud.  He  found  that  100 
measures  of  alcohol  dissolved  60  measures  of  oil,  but  that  there 
were   several  anomalies  in  the  proportions  in  which  smaller 

auantities  of  alcohol  dissolved  the  oil.  The  general  results  of 
ie  experiments  are  ;  1.  That  the  oil  of  bergamot  may  contain 
eight  per  cent,  of  alcohol,  of  the  specific  gravity  of '817,  without 
its  being  perceptible  when  mixed  with  water.  2.  That  when  it 
contains  a  ^eater  quantity  of  it,  the  surplus  separates,  dissolving 
about  ^  of  its  volume  of  oil.  3.  That  a  small  quamtity  of  water 
mixed  with  the  alcohol  diminishes  remarkably  its  action  upon 
the  oil;  since  alcohol  of  specific  gravity  '880  dissolves  only-^ig- 
of  its  volume,  while  pure  alcohol  ^ssolves  almost  -J-  its  volume. 
4.  That  when  we  mix  alcohol  with  a  volatile  oil,  a  mutual  ex- 
change takes  place  between  the  two  fluids,  the  relation  of  which 
must  vary  with  the  purity  of  the  alcohol ;  this  last  dissolves  the 
oil,  whilst  the  oil  absorbs  the  alcohol.  5.  That  when  we  mix 
alcohol  of  specific  gravity  '847,  for  example,  with  oil  of  bei^a- 
mot,  which  is  '856,  the  alcohol  sinks  to  tne  bottom,  and  the  oil 
swims  upon  it ;  this  depends  upon  the  oil  absorbing  a  part  of 
the  pure  alcohol,  and  thus  rendering  the  remainder  more  dense, 
while  it  becomes  itself  more  light.    6.  That  there  takes  place  a 
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kind  of  decomposition  of  the  water  and  alcohol  by  the  oil ;  from 
which  it  may  be  suspected,  that  if  we  were  to  mix  a  small  quantity 
of  diluted  alcohol  with  a  large  quantity  of  volatile  oil,  the  water 
would  be  separated,  and  be  precipitated  alone  to  the  lower  part 
of  the  vessel.  Hence  we  learn  that  the  dealers  in  perfiimes  may 
introduce  eight  per  cent,  of  alcohol  into  them  without  our  being 
able  to  detect  Uie  fraud  by  the  ordinary  means ;  but  it  may  be 
discovered  by  the  assistance  of  the  spirit  hydrometer,  as  the 
density  wiD  be  diminished  by  about  -^  part. 

Sulphuric  ether  does  not  act  on  the   oil  of  bergamot  like 
•dcohol;  it  unites  with  it  in  all  proportions,  and  the  fluids  do  not 
afterwards  separate. 

XV.  Analysis  of  Rice.    By  M.  Vauquelin.* 

.  The  object  of  the  author  in  this  analysis  was  chiefly  to  ascer- 
tain in  what  respect  nee  differs  from  the  other  cerealea ;  and 
especially  to  know  whether  it  contains  any  saccharine  matter 
proper  for  the  formation  of  alcohol.  A  quantity  of  rice  was 
pounded  and  macerated  during  some  time  in  water ;  a  transpa- 
rent mucilaginous  hquor  was  formed,  without  taste,  that  was 
neither  acid  nor  alkahne,  and  was  not  precipitated  by  acetate  of 
lead  ;  by  evaporation  an  extract  was  formed  that  in  every  respect 
resembled  gum  arabic.  By  treating  this  extract  with  nitric  acid, 
a  strong  acid  liquor  was  formed,  from  which  water  separated  the 
phosphate  of  Ume.  This  solution  also  contains  a  quantity  of 
starcn ;  and  the  author  found  that  it  was  by  means  of  the  starch 
that  the  phosphate  of  lime  was  dissolved  in  the  infusion.  He 
also  found  in  the  same  manner  that  animal  jelly  rendered  a 
portion  of  phosphate  of  lime  soluble.  The  author  then  examined 
the  farina  of  rice,  with  a  view  to  discover  the  quantity  of  ani- 
malized  matter  which  was  united  to  it,  by  distilling  it  and  ascer- 
taining the  amount  of  ammonia  disengaged  ;  this  was  found  to 
be  very  inconsiderable  ;  he  afterwards  made  an  experiment  for. 
the  purpose  of  determining  at  what  degree  of  heat  the  starch 
begins  to  dissolve  in  water,  which,  by  means  of  the  test  of  iodine, 
he  determined  to  be  144'5^.  (F.) 

The  conclusions  which  M.  Vauquelin  deduces  from  his  expe- 
riments  are,  that  rice  is  a  grain  essentially  amylaceous,  which 
contains  scarcely  perceptible  traces  of  gluten  and  of  phosphate 
of  hme.  In  this  respect  it  differs  from  the  other  cerealea  that 
perve  for  the  nourishment  of  men  and  animals,  which  contain 
a  considerable  proportion  of  these  substances.  He  was  not  able 
to  detect  any  saccharine  matter  in  rice,  a  circumstance  which 
is  considered  as  remarkable,  because  in  some  countries  an  ardent 
spirit,  called  arrack,  is  prepared  from  it.  But  potatoes  also 
afford  a  spirituous  hquor,  although  they,  in  like  manner,  contain 
no  saccharine  matter;  from  which  we  must  conclude  that 
alcohol  may  be  formed  by  something  else  besides  sugar,  unless 

•  Abndgtd  from  Journ.  Phys,  K^%.  \B\1 . 
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we  suppose  that  the  sugar  is  so  enveloped  in  the  other  ingre- 
dients tnat  it  escapes  the  ordinary  means  of  detection. 

XVI.  Analysis  of  the  Kupfemickel.    By  Prof.  Stromeyer. 

Professor  Stromeyer  has  been  making  an  analysis  of  the 
kuppemickel  of  Riegdsdorf^  in  Hesse,  with  the  following 
result : 

Arsenic 54-726 

Nickel,  with  a  slight  admixture  of  cobalt. .  44*206 

Iron 00-337 

Lead • 00-32 

Sulphur 00-401 

100-000 

From  this  it  appears  that  the  essential  constituents  of  kupfer- 
nickel  are  arsemc  and  nickel.  This  is  further  confirmed  by  an 
analysis,  by  the  same  chemist,  of  the  nickel  ochre,  which,  in 
some  cases  at  least,  originates  from  the  spontaneous  decompo- 
sition of  kupfernickel. 

Oxide  of  nickel,  with  a  trace  of  cobalt .  •  • .  37-35 

Arsenious  acid 36-97 

Water 24-33 

Oxide  of  iron •  • .  •  • 1*13 

S^jdphuric  acid •«•• • 0*23 

100^00 

Hence  the  former  of  these  minerals  is  a  native  alloy  of  arsenic 
and  nickel,  and  the  latter  is  arsenite  of  nickel. 

XVII.  On  the  new  Metal  Cadmium.    By  M.  Gay-Lussac.* 

The  new  metal  resembles  tin  in  its  colour;  its  lustre,  its  soft- 
ness, its  ductility,  and  the  sound  which  it  produces  when  it  is 
bent.  It  melts  and  volatilizes  at  a  temperature  aUtde  lower  than 
zinc.  It  preserves  its  splendour  in  me  air ;  but  by  heat  it  is 
changed  into  an  orange  yellow  oxide,  which  is  not  Volatile,  and 
which  is  very  easily  reduced.  This  oxide  does  not  colour  borax ; 
it  dissolves  very  readily  in  acids,  and  forms  colourless  salts, 
from  which  it  is  precipitated  white  by  alkaUes.  The  hydrosul- 
phuric  acid  precipitates  it  yellow,  Uke  arsenic.  Zinc  precipitates 
It  in  the  metallic  state.    Its  specific  gravity  at  77°  (F.)  is  8635. 

The  metal  was  discovered  in  the  autumn  of  the  last  year,  by 
M.  Stromeyer,  while  he  was  oflScially  examining  the  apotheca- 
ries'' shops  at  Hanover.  M.  Hermann,  who  prepares  this  oxide 
on  the  great  scale  for  medicinal  purposes,  having  been  prohi- 
bited from  seUing  it  (because  the  presence  of  arsenic  had  been 
supposed  to  have  been  detected  in  it)  particularly  examined  it, 
ItfwT perceived  that  it  contained  a  new  body,  which  he  procured 
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in  a  separate  state,  and  sent  to  M.  Stromeyer,  begging  him 
to  verity  his  conjectures.  M.  Stromeyer  soon  found  that  it  had 
the  same  properties  with  the  metal  which  he  had  just  discovered, 
to  which  he  gives  the  name  of  Cadmium.* 

XVIII.  Experiments  on  Manna.     By  M.  Bouillon-la-Grange.f 

The  principal  result  that  M.  Bouillon-la-Grange  has  obtained 
is  that  manna  consists  of  two  substances^  that  seem  to  have 
distinct  properties,  and  that  may  be  separated  from  each  other. 
If  manna  be  digested  with  alcohol,  a  part  of  it  is  dissolved,  an 
amber-coloured  fluid  is  obtained,  which,  by  being  partially  eva- 

? orated  and  then  cooled,  deposits  crystals  in  small  needles. 
'his  part  of  the  manna,  which  is  soluble  in  cdd  alcohol,  appears 
to  be  very  analogous  to  sugar.  What  remains  is  a  whitish-grey 
substance,  hard,  and  brittle,  upon  which  cold  alcohol  has  no 
action ;  it  may,  however,  be  dissolved  in  boiling  alcohol,  from 
which  it  crys^Uzes  by  cooling.  This  part,  when  treated  with- 
nitric  acid,  forms  the  malic  and  oxahc  acids,  and  a  quantity  of 
the  mucous  acid,  which  is  precipitated. 

XIX.  Experiments  on  Malic  Acid.      By   MM.   Bouilki.vla- 

Grange  and  Vogel.J 

We  are  informed  that  a  memoir  on  the  subject  was  presented 
to  the  Institute  in  the  year  1807 ;  but  it  appears  that  the  expe- 
riments were  considered  not  sufficiently  conclusive,  and  on  this 
account  the  authors  were  induced  to  reconsider  them.  We  shall 
not  at  present  detail  them  to  our  readers,  but  we  shall  state  the 
propositions  which  they  deduce  from  them. 

Nitric  acid,  however  weak,  forms  with  sugar  an  extractive 
matter,  which  unites  intimately  to  the  acetic  acid,  which  also 
results  from  the  action  of  nitric  acid  on  sugar.  This  extractive 
matter  combines  with  lime,  barytes,  alumine,  and  many  of  the 
metalfic  oxides,  and  forms  with  them  compounds,  which  are 
nearly  or  totally  insoluble  in  water.  It  does  not  decompose  the 
earthy  salts,  but  it  decomposes  maaiy  of  the  metallic  salts,  and 
especially  those  with  bases  of  lead  and  tin.  Sometimes  it  is 
foimd  perfectly  white,  at  other  times  more  or  less  coloured,  as 
in  the  sap  of  the  sycamore,  and  the  birch,  and  the  juice  of  the 
housele^.  The  juice  of  apples  and  of  buckthorn  contains 
imcombined  acetic  acid  ;  and  a  great  quantity  of  this  extractive 
matter,  and  the  malic  acid,  which  we  obtain  from  these  sub- 
stances, is  a  compound  of  acetic  acid  and  this  extract.  The 
fluids  which  do  not  form  a  precipitate  with  the  acetate  of  lead 
do  not  contain  any  of  the  extract ;  of  this  kind  are  the  solutions 
of  sugar  and  gum,  and  linseed  mucilage.  The  extract  may  be 
separated  by  barytes,  and  by  combining  it  with  acetic  acid,  the 
malic  acid  may  be  formed. 

»  See  AimaU  of  Phil.  xii.  75. 
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Article  XVIII. 

Astronomical,  Magnetical,  and  Meteorolo^cal  Observations. 

By  Col.  Beaufoy,  F.R.S, 

Bushey  Heath,  near  Stanmore. 

Latitude  5lo  87'  42"  North.    Longitude  west  in  time  1'  20*1''. ' 

Astronomical  Observations. 

June   5.  Immenion  of  Jupitei's  first  J 14^  7'  17"  Meao  Time  at  Butbey. 

•atellite 2 14  8  S8  Mean  Time  at  Greenwich. 

9.  Immersion  of  Jupiter's  third  U8  45  86  Mean  Time  at  Bushey. 

satellite <  13  46  47  Mean  Time  at  Greenwich. 

88.  Iipmersion  of  Jupiter's  first  ( 14  18  10  Mean  Time  at  Bushey. 

satellite }l^4  19  31  Mean  Time  at  Greenwich* 

30.   Emersion  of  Jupiter's  first  (11  1  44  Mean  Time  at  Bushey. 

satellite {11  3  05  Mean  Time  at  Green wfch* 
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West. 
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Hour. 
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8 

40 

24  34  15 

1  30 

24 

44 

00 

7 

30 

24  37  21 

13 

8 

40 

24  36  48 

1  20 

24 

41 

44 

7 

40 

24  33  20 

14 

i— 

»- 

— .  _  — 

1  20 

24 

44 

12 

7 

35 

24  37  40 

15 

8 

35 

24  35  42 

1  30 

24 

44 

45 

_ 

— .  .—  -i^ 

16 

8 

30 

24  32  48 

1  25 

24 

44 

50 

7 

30 

24  40  06 

17 

8 

35 

24  34  56 

1  20 

24 

44 

24 

_ 

.— . 

...  —  .^ 

18 

8 

30 

24  34  36 

1  25 

24 

45 

26 

7 

35 

24  38  55 

19 

8 

25 

24  32  46 

1  25 

24 

47 

30 

— 

_ 

...  i..  -. 

20 

8 

20 

24  33  42 

._  —■ 

.— 

». 

— 

7 

25 

24  36  44 

SI 

8 

30 

24  32  32 

1  40 

24 

46 

n 

7 

10 

24  37  36 

82 

8 

40 

24  32  51 

1  20 

24 

43 

51 

7 

40 

24  37  57 

S3 

8 

25 

24  33  14 

1  30 

24 

44 

57 

7 

35 

24  37  11 

84 

8 

30 

24  33  32 

1  35 

24 

43 

22 

7 

35 

24  36  26 

25 

8 

40 

24  31  48 

1  25 

24 

46 

37 

7 

30 

24  36  56 

86 

8 

30 

24  31  57 

1  25 

24 

44 

43 

7 

50 

24  39  45 

87 

8 

S5 

24  31  50 

1  30 

24 

44 

30 

7 

30 

24  38  41 

88 

8 

25 

24  32  42 

1  25 

24 

44 

31 

'  7 

25 

24  39  05 

89 

8 

30 

24  34  53 

1  45 

24 

45 

06 

7 

35 

24  35  40 

30 

8 

SO 

24  34  02 

1  15 

24 

45 

18 

7 

35 

24  35  28 

Mean  for 

) 

.the   >8 

30 

24  33  47 

1  27 

24 

45 

11 

7 

33 

24  37  40 

Month.  ) 

• 

^ 

In  taking  the  monthly  mean  of  the  observations,  those  on  the 
monuDg  and  noon  of  the  7th  are  rejected,  being  so  much  in 
€xce83,  for  which  there  was  no  appaieut  ca.\im« 
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Meteorological  Observatiot, 


Modlb. 

Time. 

Baro™. 

Ther. 

"yg. 

Wind. 

Velocity. !w™tli€r. 

Sii'i. 

Juac 

Inchei. 

Feet. 



Morn... 

89-55U 

80= 

39= 

NWbvN 

Fine 

5*» 

1 

IVOOD.  .  . 

89-550 

S6 

Calio 

Cloudy 
Cloudy 

72 

K»t:ii , , , 

S9-S60 

64 

33 

Oilm 

Mora... 

S9'60O 

66 

,  38 

W 

[5B 

i 

Noon... 
Even... 

89-605 
SS-fiOO 

73 
65 

86 
30 

Var. 

4734 

Ver^fioe 
Very  fine 

Clear 

731 

Morn... 

S9aS4 

m 

38 

Whys 

■  54 

S. 

NOOD... 

89-637 

78 

86 

8W 

Clear 

73 

Even... 

Se-681) 

67 

33 

ssw 

Clear 

Morn,.. 

S9733 

66 

36 

B 

C1e:ir 

■56 

4. 

NOOH... 

39750 

75 

Var. 

1-933 

Wh.  Iiaze 

Bven... 

89-780 

65 

E 

Clear 

5' 

Morn. . . 

Noon... 

89-876 

67 

43 

■ehk 

Hazy 

:55 
78 

Eveo... 

s9-sei 

67 

31 

E 

Very  fine 

Morn... 

89  900 

64 

36 

NE 

Verj  Gne 
Very  fine 

l^H 

6< 

Noon... 

99-&8.-. 

30 

NE 

6-957 

Even... 

80'885 

64 

43 

Cnlm 

Morn... 

g9'825 

5? 

50 

NE 

Very  fine 

■46i 

!■ 

SB-790 

T3 

30 

E 

7-658 

Very  fine 

75J 

Even . . . 

65 

33 

NNE 

Clear 

8' 

Morn... 
Noon... 

Even... 

S9'885 

64 

S6 

NE  by  E 

Clear 

■  55 

89'8S8 

66 

88 

E 

— 

Cli^ar 
Clear 

731 

Morn... 

B9-837 

66 

35 

E 

!  55 

0' 

Noon  .. 

89-820 

78 

89 

E 

6'g5l 

Clear 

73 

Even... 

a9-7K6 

64 

31 

E 

Morn... 

S9-785 

66 

S5 

E 

Clear 
Clear 

.  6S 

lo- 

Koon... 

89-800 

75 

S5 

E 

4-8ia 

TS 

Eveo... 

89-800 

67 

34 

EbvN 

Clear 

Morn... 

a9'780 

70 

34 

ESE 

■  58 

ll' 

Noon... 

39-680 

79 

S4 

ESE 

6'44G 

Very  fine 

E*eo... 

£9-660 

69 

35 

E 

Very  fine 
Very  fine 

Fine 

12 

Morn... 
Noon... 

89-615 
89-615 

71 
83 

S3 

ENE 

Var. 

4' 167 

■  fia 

83 

Etf  n  . . . 

89' 658 

71 

87 

Calm 

Clnndv 

IS 

Morn... 

89-510 

Tl 

33 

WNW 

Very  tine 

[63 

Noon... 

S9-503 

21 

W 

3'697 

S4 

Even... 

S9-485 

SO 

W 

Thunder 

14' 

Morn... 

89-585 

51 

WNW 

■  61 

Noon... 

89557 

70 

41 

N 

Fioe 

11 

Even . . . 

89-600 

66 

K\E 

Fine 

15' 

Morn... 

S9'685 

65 

SSW 

Clondy 

Fine 

Es* 

Noon... 

89-603 

78 

33 

sw 

5-878 

74 

16' 

Moto'.V. 

89-550 

63 

47 

wsw 

Fine 

;55i 

Noon... 

89-507 

78 

35 

wsw 

5-903 

73 

89-435 

41 

sw 

n- 

Morn... 

89-378 

64 

51 

ssw 

'.BO 

Noon... 
Even... 

S9-300 
S9'875 

76 

68 

43 

69 

ssw 
sw 

6833 

701 

Morn... 

gg-300 

60 

42 

NNW 

-  61 

A 

Noon... 
Even... 

89-300 
89-310 

71 
63 

3* 

39 

Calm 
Ca\m 

\ 

\" 
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Meteorological  Observations  continued. 


Month. 


Time. 


to. 


taftM 


Morn.... 
Noon.,.. 
Even . . 
Morn.... 
Noon.... 
Even..,. 
Morn... 
Noon..,, 
Even .... 
Morn. .. 
Noon.... 
Even . . , 
Morn..,. 
Noon.... 
Even    ., 
Morn .... 
Noon.... 
Even.... 
Morn.... 
Noon.... 
Even . . . 
Mom.... 
Noon.... 
Even .... 
Morn .... 
Noon. . . . 
Even .... 
Morn.... 
Noon... . 
Even  •  •  • • 
Morn... . 
Noon.... 
Even  .... 
Morn.... 
Noon.... 
Even .... 


Barom. 


Inches. 
29-370 
29-370 
29-236 
29*195 


Ther. 


29-365 

29-580 

29-550 

29-500 

29-340 

29-285 

29*262 

29*380 

29-467 

29*445 

29*487 

29*583 

29*613 

29*660 

29*615 

29*583 

29*628 

29-650 

29-648 

29*500 

29*405 

29*310 

29*336 

29*393 

29*533 

2^*740 

29*782 

29-792 

29*823 

29*815 

29*760 


690 
62 

56 


Hy«. 


390 
35 
74 
49 


56 

58 

57 

46 

63 

36 

57 

57 

59 

73 

63 

54 

59 

47 

57 

43 

63 

33 

60 

35 

59 

43 

66 

33 

64 

34 

67 

56 

72 

38 

64 

42 

64 

40 

71 

40 

6S 

43 

63 

50 

78 

30 

72 

36 

60 

44 

66 

40 

62 

40 

62 

47 

71 

31 

68 

38 

a5 

41 

75J 

28 

69 

31 

Wind. 


WSW 
SW  byS 

ssw 

WbyS 


WNW 
W 
W 

WSW 

SW  byS 

WbyS 

W 

w 

WNW 

NWby  W 
W 

NW  by  W 
SW  byS 

W 
WbyS 

WbyS 
WbyN 

8£ 
Sby  W 

SW  byS 
W 

w 

WNW 

NW 

W 
NW 

W 
Var. 

W 


Velocity. 


Feet. 


Weather. 


Very  ioe 
Cloudy 
Rain 
Fine 
Showery 
IFine 
Fine 
Sat.  rain 
Sot.  rain 
Showery 
Showery 
Cioady 
Fine 
Fine 
Cloudy 
Very  fine 
Fine 
Very  fine 
Sm^rain 
Fine 
Fine 
Fine 
Cioady 
Very  fine 
Very  fine 
Fine 
Cloudy 
Showery 
Sliowery 
Cloudy 
Very  fine 
Cloudy 
Cloudy 
Very  fine 
Very  fine 
Fine 


Six's. 


i 


53« 
65i 

51 

63 

47 


65 
^56 
66| 
49 

e^ 

53 


i 


55 


73 

{" 

734 
J544 
79 


55 

67 
53 


I 


73i 
J55i 

78 


Rain^  by  the  pluviameter,  between  noon  on  the  1st  of  June 
9md  noon  the  1st  of  July,  0*33  inches.  The  quantity  that  fell 
during  the  same  period,  on  the  roof  of  my  observatory,  which 
is  flat,  covered  with  lead,  and  contains  259  superficial  feet, 
0*336  inches.  Evaporation,  between  noon  the  Ist  of  June  and 
noon  the  1st  of  Julyy  6*98  incfaeSt 


l; 


.1 


1  ^ 
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Article  XIX. 
METEOROLOGICAL   TABLE. 


B*BujiirrEH. 

Trehudh 

tTEB. 

HygT.    II 
9  a.  IS. 

1818. 

Wind. 

Mai. 

MIn. 

Mfd. 

Mai. 

Mm. 

Mea. 

Ra>D 

5th  Mod 

May  27 

N    E 

3053 

30-13 

30-180 

a? 

39 

5.30 

28 

N     E 

30-13 

30-09 

30  110 

69 

44 

56-5 

29 

N    E 

30-13 

30-01 

30-07 1) 

(i3 

41 

52-0 

30 

N     E 

311-03 

29-9i> 

29-960 

65 

33 

490 

31 

N  W 

2997 

29-90 

29-93J 

74 

51 

62-5 

6ih  Mod 

June    I 

N  W 

30-00 

29-97 

29-985 

77 

57 

67-0 

2 

W 

30-05 

30  00 

30-035 

80 

43 

61-5 

3 

w 

30-14 

3005 

30-09.^ 

80 

45 

62  5 

• 

4 

S      E 

30-30 

30'i4|3uaau 

s-z 

45 

03-5 

5 

g 

30-33 

30-30!30-3I5 

79 

43 

6 1-0 

0 

N     E 

30-33 

30-25 

30290 

78 

45 

6 1-5 

7 

S      E 

30-27 

3018 

30-225 

77 

52 

64-5 

6 

S      E 

30-27 

30' 23 

30-250 

75 

49 

62-0 

9 

S      E 

30-23 

30' 20 

30-215 

75 

40 

60-5 

10 

S      E 

30-21 

30-10 

30-155 

80 

50 

65-0 

11 

8      E30-10 

29-98  30'04(' 

84 

47 

65-5 

B 

12 

E 

29-98 

29'85|29-9li 

88 

51 

69-5 

13 

N   W 

29-93 

29-83 

29-S75 

89 

58 

735 

3 

14 

N  W 

3007 

29-93 

30-000 

75 

49 

620 

15 

s   w 

30-05 

29-92 

29-985 

78 

55 

66-5 



16 

s  w 

29-92 

29-75 

29-835 

78 

59 

68-5 

17 

S    -W  29-70 

29-67 

29'6S5 

7* 

54 

64-0 

6 

18 

N   W|2979 

29-b-9 

29740 

75 

49 

62-0 

50 

0 

19 

S     W2y79 

29-53 

29-66*0 

72 

52 

62-0 

45 

2 

SO 

s  wbooo 

S9-6'0 

29-800 

72 

46 

59-0 

47 

I 

Si 

S    W3000 

2975 

29-873 

71 

56 

63-5 

43 

6 

23 

S    W3976 

29-64 

29700 

71 

50 

60-5 

62 

25 

23 

N   W29'87 

2976 

i!9'8J0 

71 

53 

62-0 

44 

34 

N  W30-U9 

2977 

29-930 

74 

52 

63-0 

47 



35 

s  w 

30'09 

30-02 

30055 

79 

56 

67-5 

52 

C 

30-33 

29;53 

29-998 

J9. 

33 

62-36 

48 

;;^ 

The  oluemtioiu  in  each  lioe  of  the  table  apply  to  a  period  of  tHCiity-four 
luui»,  bcgiaiiine  hi  9  A.  M.  on  the  day  iDdicated  in  the  fim  CDlumu,  K.  6>& 
d»Dles,  that  tbe  reiult  ii  indaded  in  the  next  followlDs  obMnWiun. 


168  Mr.  Howard's  'Meteorological  Journal.     [Au6U6T| 


REMARKS. 

Sixth  Month,— 6,  Since  this  period  came  in,  the  weather  has  afforded  little 
¥ariety.  The  days  have  been  serene,  with  breezes,  which  commonly  increased 
with  the  temperature,  and  died  away  at  sun-set :  the  nights  nearly  culm,  with  dew, 
and  a  peculiarly  clear^  but  not  high-coloured  twilight.  Thunder  clmids  have  shown 
themselves  at  intervals  in  the  horizon ;  and  to-day  there  are  large  plumose  Cirri, 
8.  My  brother  observed,  about  nine,  p.  m.  a  bright,  blue  meteor  descending  from  the 
zenith  to  theNW.  10.  After  sun-set,  some  beautiful  diverging  shadows  on  a  pnre^ 
dilute,  carmine  tint  in  the  NW.  1 1.  Thunder  clouds  about.  12.  A  thunder  group 
in  the  N  and  NW :  the  Cirrostratus  for  a  short  time  assumed  the  form  of  the  Cymir, 
and  several  discharges  were  beard  while  the  iVtm^i  expanded  their  crowns  within 
Yiew  :  after  this,  it  lightened  in  some  clouds  to  the  SE.  IS,  CumuU^  mingled  with 
baze  and  Cfrrt,  were  followed  in  London  by  a  smart  thunder  shower;  while  at 
Tottenham  there  fell  but  little  rain :  a  lunar  corona  ensued.  14.  A  little  rain, 
a.m.:  a  large,  faint  lunar  halo.  15.  A  few  drops  at  evening.  16.  Cloudy':  a 
ttrong  breeze.  17.  A  light  gale,  with  a  rainy  sound,  and  much  cloud;  but  the 
sbowers  proved  scanty.  18.  Much  cloud,  chiefly  Cumulostratus :  after  some  light 
ibowers,  and  appearances  of  rain  and  thunder  to  the  southward,  the  twilight 
cleared  up  orange.  19,20.  Windy,  cloudy  :  light  showers^  Cumulus,  CirrocwnU' 
bts,  91.  CumuhiSj  witt|  the  lighter  [modification  above,  increased  to  obscurity : 
wind  through  the  day,  and  small  rain,  evening.  22.  Windy,  cloudy  morning :  this 
day  more  decidedly  showery.  At  11  p.  m.  a  shooting  star  descended  to  the  SE. 
S3,  24.  More  calm,  with  summer  clouds  in  various  modifications.  85.  A  very 
slight  rain,  a.  m.  followed  by  fine  blue  sky,  and  various  clouds  carried  by  a  strong 
breeze. 

RESULTS. 

Winds  in  the  fore  part  light  and  Easterly,  in  tbelatter  part  Westerly  and  stronger* 

Barometer:  Greatest  height., • 30*33  inches^ 

Least  ; • 29*53 

.Mean  of  the  period    29*998 

Thermometer :  Greatest  height 89° 

Least • * 33 

Mean  of  the  period  (at  the  Laboratory) 62*36 

llean  of  the  Hygrometer  (the  latter  week) 48 

Evaporation  (a  few  days  estimated) .« . .  •    4*50  inches. 

Rain 0*43  inches. 

The  clear  hot  sunshine  of  the  greatest  part  of  this  period  had  the  eff^t  of  esta- 
blishing the  summer  in  our  climate  in  a  manner  to  which  we  have  long  been 
unaccustomed.  The  deeper  green  of  the  foliage  and  the  richer  colour  of  many 
flowers  in  particular  presented  a  striking  contrast  to  their  appearance  during  the 
last  two  se^ons ;  while  the  soil,  parched  and  cracked  over  the  whole  surface  of 
our  loamy  meadows,  bore  ample  testimony  to  the  continued  receptive  power  of 
the  dry  atmosphere.  Yet  the  turf  (to  use  a  familiar  phrase)  did  not  bum,  proba- 
bly in  consequence  of  the  supply  of  moisture  still  left  at  pertain  dexUh  in  thcsoit^ 
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. 

Barometer. 

Thermometer. 

Hygr.  at 

1818. 

Wind. 

Max. 

Mio. 

Med. 

Max. 

MiD. 

Med. 

9  a.  m. 

Rain. 

6th  Mo. 

\ 

Jane  26 

S  W 

30-03 

2995 

30-000 

1^ 

49 

64-0 

47 

27 

S   £ 

29*95 

29-67 

29-8 10 

84 

55 

695 

43 

— 

28 

S  W 

30-17 

2975 

29*9^0 

72 

52 

62-0 

44 

20 

2il 

Viir. 

30-26 

30- 17 

30-215 

81 

51 

660 

43 

— . 

3{^ 

N  W 

30-26 

3015 

30-205 

84 

52 

680 

43 

-^ 

• 

7th  Mo. 

July  1 

N  E 

30-15 

30-02 

30*085 

81 

52 

66-5 

42 

— 

2 

Var. 

30-22 

30-io:3o-i6o 

73 

44 

58-5 

• 

3 

N  W 

30-22 

30-06,30-140 

19 

57 

68-0 

45 

# 

4 

N 

30-06 

300430-050 

77 

52 

64-5 

5 

N  E 

30-10 

3004  30-070 

79 

51 

650 

46 

6 

S   E 

30-10 

30-00  30050 

84 

52 

68  0 

45 

7 

S   E 

30-00 

29  80  29*900 

81 

56 

68*5 

8 

N  W 

3011 

29'80 

^^'^bb 

74 

50 

62-0 

46 

9 

N  W 

30-11 

30-10 

30-105 

7S 

53 

655 

45 

• 

10 

Var. 

30-10 

29*95 

30-025 

76 

55 

65-5 

42 

IJ 

S  W 

29-95 

2976 

29*855 

79 

50 

64*5 

42 

3315 

.  12 

N  W 

2985 

29-76 

29-805 

74, 

57 

65-5 

70 

1 

13 

N 

30-20 

29-85 

30-025 

77 

52 

64-5 

52 

14 

N  W 

30-32 

30-20 

30-260 

83 

57 

70-0 

52 

J 

15 

Var. 

30-32 

30*28 130-300 

86 

53 

69'5 

47 

16 

N  -E 

30-28 

30- 18 '30-230 

88 

62 

75-0 

45 

■M 

17 

£ 

30-20 

300930-145 

82 

52 

67-0 

53 

— . 

5 

18 

3   E 

3009 

29-91  30000 

84 

57 

70-5 

50 

19 

N  W 

2995 

29-8829-915 

85 

59 

72-0 

50 

20 

Var. 

2995 

299229935 

76 

52 

64-0 

55 

21 

N  W 

30-05 

29-95  30  000 

80 

66 

68-0 

45 

22 

s  w 

3013 

30-05 '30-090 

84 

55 

69'5 

45 

23 

S   E 

30-13 

29-83  29-980 

83 

60 

71*5 

47 

24 

S   E 

29-83 
30-32 

29*80 
29*67 

29-815 

93 
93 

61 
44 

77*0 

40 

9 

30037 

67-24 

1   47  1 0-63 

REMi 

)lRKS. 

t 

M 

• 

Sixth  Month. — 27.  It  is  said  to  have  been  misty  early.  Some  remarkable,  rapid 
cbanges  in  the  electrical  state  of  the  clouds  took  place,  the  wind  being  brisks 
veering  from  8E  to  SW«  Cirri,  passing  to  Cirrocumulus  and  Cirrostratus,  grouped 
like  the  ribs  of  a  vessel,  on  a  kind  of  keel  presenting  downwards;  very  dense 
and  magnificent*  With  these  were  mingled  the  rudiments  of  Nimbi,  one  or  two  of 
which  formed  in  sight,  and  probably  discharged  to  the  NE  of  ns :  a  few  drops  fell, 
and  Ciiere  were  distant  thunder  storms  in  different  directions  at  night.  28.  Some 
^ae  rain,.a.  m. :  several  short,  heavy  showers  about  noon:  inosculation,  and  gray 
•ky,  eveniufp.     ^,3Q,  Fine,  with  lar^e  Cirri  above  Cumufi:  %oi£l<&  d\«)^%  q^  \^\^« 

Seitenth  Moni^,-^A  fine  display  of  Cirrocumulus^  witU  a  a^ec\m.en  Ck{  >>\^  Cxtto- 
^irtimreBembliiif  tbb  grain  of  wood:  also  large  pVumo^^  Girri>^«m.'--  C>»xvu\<»* 
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$tratusy  and  a  few  drops,  evening.  8,  S.  Exhibitions  of  the  lighter  modifications 
variously  ioteichan^ing  and  mingling,  succeeded  by  Cumuloatratus,  4.  Windy 
norning,  and  overcast  with  Cumulostraius :  a  fine  day:  twilight  coloured,  with 
diverging  shadows.  5.  Very  fine  day:  Cimusunuthu  above  Cwnulua  producing 
beautiful  clouds  by  inosculation.  6.  At  three  this  mornin^^,  in  the  N£,  a  most 
extensive  orange  twilight,  in  the  form  of  a  pyramid,  resting  on  a  ba^e  of  low 
purple  haze,  occaRioued  by  dew  in  that  quarter.  A  fine  day  ensued,  with  a 
breeze,  and  Cumuli  casting  shadows  in  a  somewhat  hazy  air.  7.  The  shadows 
radiating  downward  from  clouds  continue,  perhaps  occasioned  by  fine  dost  float- 
ing. I  observed,  in  passing  Hounslow  Heath,  two  whirlwinds,  carrying  the  dust 
ID  a  narrow,  perpendicular  vortex  to  a  great  bei^tin  the  air,  from  whence  it  per- 
ceptibly showered  down  again.  8.  Cumulosfrofiw,  after  a  clear  morning:  strong 
breeze  and  much  cloud,  with  a  few  drops.  9.  Clear  morning,  with  Cumulm»9 
Cirrus^  and  a  breeze.  About  seven,  p.  m.,  setting  out  to  return  frooi  London,  I 
saw,  in  theNW,  a  remarkably  large  Cirmtf  composed  mostly  of  straight,  diverg- 
ing fibres,  extended  towards  the  SW ;  and  which,  when  I  got  home,  bad  passed  to 
Cirrostratus,  In  this  cloud  (as  it  appears)  my  family  at  the  same  time  observed  a 
coloured  solar  halo  with  two  rather  indistinct  parhelia^  the  whole  of  which  had 
escaped  my  notice  in  coming  out  of  town.  They  described  the  haU  as  so  large 
that  a  considerable  portion  of  the  circle,  if  continued,  would  have  been  below  the 
horizon ;  and  the  parhelia  as  situated,  the  one  directly  above  the  sun  (which  was 
somewhat  obscured),  the  other  to  the  N  of  it,  and  both  in  the  circle :  the  parhenon 
fo  the  S  (if  there  were  one)  was  behind  some  houses  ;  and  the  whole  appearance 
Ittd  considerably  gone  off  before  they  could  get  to  view  this  side  of  it.  The  phe- 
nomena were  witnessed  by  several  other  persons  i  and  the  Aofo,  I  find,  was  seen 
likewise  at  Hertford.  10.  A  few  large  drops  between  six  and  seven,  a.  m. : 
close  Cumuloitratus  prevailed  afterwards.  !!•  Large  Cirri^  passing  to  the  form  of 
the  Nimbusj  mingled  with  Cirrocumulus  and  CirroUratut,  In  the  evening  an  exten- 
sive obscurity  in  the  W  and  SW,  ft-onted  by  dense  Cirrottratii  afresh,  turfy  smell 
came  with  the  wind,  and  at  length,  at  half-past  10,  it  began  to  rain  steadily  with 
Bs.  12.  Wet  morning :  fine  day  afterwkrds.  IS,  14.  Fine,  with  C^mult,  &c» 
dew,  and  orange  twilight.  15.  A  Stratus  Xsst  night:  thunder-clouds  about :  the 
moon  bright  gold  colour,  crossed  by  fine  streaks  Qi  Cirrostraims.  16b  The  moon 
paler  amidst  hazy  (Hrrus  and  Cirrestraius^  &c.  in  SB.  17.  Cloudy  morning :  light 
shower,  then  fine  with  Cirrus  and  Cirrocwnulus,  IS.  Thunder  clouds,  p.  m. : 
Jihttbiy  &c.  grouped  in  the  N.  19.  Wind,  8E;  thunder  came  within  hearing  to  the 
N  W,  p.m. :  temp.  8dP :  hygrometer,  HCP :  not  a  drop  of  rain  here,  and  wind  NW 
after  it.  20.  Thunder  groups,  and  rain  visible  to  northward  :  fair  with  us:  clouds 
red  at  sun-set.  21.  Wind  W,  a.m.  Cirrocumulus^  chiefiy  in  strips  from  N  to  S; 
tA»en  CumulostratuSf  &c.  A  very  variously  compounded  and  cofloured  sky  during 
Iwh^^ht.  22.  Fleecy  Cumuli,  &c,  a.  m.  29.  Serene,  with  Ctrms^  and  fine  breeze. 
24.  Cirrus  and  Cirrocumulus  proceeding  to  electrical  formations:  strong  breeze 
and  slight  solar  halo :  p.  m.  after  the  maximum  of  temp,  was  over,  NinUi,  with 
thunder  and  lightning,  approached  from  the  south.  The  clouds  at  sun-set  showed 
very  rich  crimson  lake  and  orange  tints  $  and  we  had  showers,  with  a  hollow  wind, 
and  lightning,  till  past  midnight. 

RESULTS. 

Winds  light  and  Variable. 

Barometer :  Greatest  height , 80*32  inches. 

Least , , , . , .  29'67 

Mean  of  the  period    80*087 

Thermometer :  Greatest  height .,, 93® 

Least  •. 44 

Mean  of  the  period  (at  the  Laboratory)  ........  fl7*24 

Mean  of  the  Hygrometer '. 47<> 

.    Evaporation ;....., 4*60  inches. 

Rain >. i 0*68 

A  period  unequalled  in  warmth  since  the  year  1808,  when  the  seveath  mOBtti 
averaged  67*19^,  and  the  thermometer  at  PlaistoW  roseto.96<^.  V^e  eighth  raontii, 
1802  (averaging  67*56°j,  is  the  only  one  that  has  exceeded  the  present  in  licat  ht 
gOyeBTspa,%t, 

ToTTBKtum^  Seventh  Month,  86,  1818.  U  QOWARr^, 
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Biographical  Notice  of  M.  Deodat  de  Dolomieu. 

DeODAT  de  dolomieu,  of  a  noble  and  opulent  family, 
was  bom  at  Grenoble  on  June  24,  1750.  Being  aestined  from 
his  childhood  to  become  a  member  of  the  military  ecclesiastical 
Order  of  Malta,  he  was  entered  in  early  youth  on  board  one  of 
their  galleys.  While  in  this  situation,  a  quarrel  arose  between 
him  and  one  of  his  young  companions,  which  terminated  in  a 
duel  of  fatal  consequence  to  his  adversary.  The  unfortunate 
result  of  this  wanton  violation  of  a  wise  and  fundamental  law  of 
the  Order  occasioned  the  sentence  of  death  to  be  passed  upon 
him.;  and  it  was  not  till  after  an  imprisonment  of  nine  mon  hs 
that  the  conditional  pardon  which  he  had  obtained  from  the 
Grand  Master  was  nnally  confirmed  by  the  Pope.  On  his 
liberation  he  repaired  to  Prance,  and  joined  the  regiment  of 
Carbineers,  in  which  he  had'  been  appointed  to  a  commission 
some  years  before.  It  was  at  Metz,  where  the  reriment  was 
stationed,  that  he  first  became  acquainted  with  the  Duke  de  la 
Rochefoucault ;  an  intimate  and  unreserved  friendship  soon  took 
place  between  them ;  and  it  is  probable  that  the  attachment  to 
science,  by  which  this  nobleman  was  distinguished,  contributed, 
in  a  considerable  degree,  to  direct  the  energies  of  the  ardent 
mind  of  Dolomieu  to  similar  pursuits.  By  attendance  on  the 
lectures  of  M.  Thirion,  a  physician  of  Metz,  he  acquired  the 
rudiments  of  chemistry  and  of  natural  history;  and  his  spirited 
and  successful  endeavours  in  stopping  the  progte^^  q{  ^  ^^ 
which  threatened  the  destruction  of  one  of  tli^  mYvt^x^  "Vio^^VwJl^, 
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were    rewarded    by  the    notice    and   personal   friendship  of 
M.  Thirion. 

His  earliest  publications  were  translations  into  Italian  of  Berg- 
man's Treatise  on  Volcanic  Substances,  and  of  Cronstedfa 
Mineralogy,  to  each  of  which  works  he  added  notes.  The 
reputation  acquired  by  these,  and  by  some  papers  which, 
appeared  in  the  Journal  de  Physique,  ^.ided  by  the  good  offices 
of  nis  friend  de  Rochefoucault,  obtained  for  him  the  unexpected 
honour  of  corresponding  member  of  the  Academy  of  Sciences. 
Deeply  affected  by  the  distinction  conferred  by  this  learned 
body,  he  was  the  more  willingly  led  to  regard  as  a  duty  that 
devotion  of  himself  to  the  service  of  science  which  was  now 
become  his  ruling  passion.  In  pursuance  of  this  resolution,  at 
the  age  of  26,  he  resigned  his  commission  in  the  Carbineers^ 
retaining,  however,  his  connexion  with  the  Order  of  Malta,  in 
which  he  rose,  in  process  of  time,  to  the  rank  of  CommandeuTf, 
and  entered  on  a  laborious  but  interesting  course  of  mineralo- 
gical  study. 

He  first  established  himself  in  Sicily,  for  the  purpose  of 
examining  on  the  spot  the  geolo^cal  connexion  of  Etna  with 
the  non-volcanic  part  of  the  island,  of  investigating  the 
distinctive  characters,  if  such  exist,  by  which  the  aclmowledged 
products  of  volcanos  may  be  separated  from  the  class  of  trap 
rocks,  and  of  resolving  many  important  mquiries  relative  to  the 
proximate  causes  of  volcanic  eruptions,  the  degree  of  heat 
required  to  maintain  the  fluidity  of  lava,  and  the  materials  of 
wmch  these  destructive  torrents  are  composed. 

From  Sicily  he  passed  into  Italy,  ana  examined  repeatedly, 
and  with  profound  attention,  not  only  Vesuvius,  but  also  the 
numerous  extinct  volcanos  which  occupy  a  considerable  portion 
both  of  the  coast  and  of  the  interior*  of  the  county  between 
Rome  and  Naples.  These  craters,  some  of  which  stul  pour  out 
sulphureous  and  mephitic  exhalations,  and  hence  have  formed 
the  scene  of  many  a  poetical  tale  and  superstitious  legend  from 
the  days  of  the  Cimiagan  Sibyl  and  of  Virgil  to  the  present  time, 
furnished  to  the  philosophical  spirit  of  Dolomieu  many  rich 
accessions  of  fact  and  of  theory.  At  Naples  he  commenced  an 
acquaintance  with  Sir  W.  Hamilton,  the  British  Embassador, 
which  similarity  of  pursuits  soon  ripened  into  intimacy. 

The  Lipari  Islands  were  the  next  object  of  his  researches  :  he 
examined  them  with  great  attention,  and  made  them  the  subject 
of  a  separate  work,  entitled  "  Voyage  aux  lies  de  Liparij"  wnicb 
was  pubUshed  in  1783. 

The  destructive  earthquakes  whjch  desolated  Calabria  in  the 
same  year  excited,  as  might  have  been  expected,  in  an  especial 
degree,  the  notice  of  Dolomieu.  Repairing  to  the  scene  of  ruin, 
he  examined,  with  the  most  Hvely  interest,  th,e  effects  produced 
by  this  event  on  the  face  of  the  country,  ascertainea  that  the 
whole  tract  wfis  covered  by  calcareous  atratai  without  the  smallest 
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appearance  of  volcanic  matter,  either  ancient  or  recent ;  and 
hence  deducted  some  general  principles  on  the  nature  and  cause 
of  earthquakes. 

Sir  W.  Hamilton  having  in  1785  taken  a  slight  survey  of  the 
five  islands  known  by  the  general  name  of  Ponza  (Pontise  insulae 
of  Pliny),  which,  with  the  islands  Ischia  and  Procida,  form  an 
interrupted  chain  in  front  of  the  gulfs  of  Gaeta  and  Terracina, 
and   having   observed    in   them    many  interesting   geological 

Ehenomena,  suggested  a  more  complete  examination  of  them  to 
is  friend  Dolomieu.  He  accordingly  visited  them  in  the  spring 
of  1786,  and  brought  back  with  him  an  abundant  collection  of 
specimens,  and  many  observations  of  great  importance  to  the 
general  history  of  volcanos.  These  observations  form  the  sub- 
ject of  his  next  publication,  entitled  "  Memoires  sur  les  lies 
Ponces"  8vo»  which  made  its  appearance  in  the  year  1788.  In 
the  preface  to  this  work  he  states,  that  he  hact  long  contem- 
plated a  detailed  history  of  Etna,  the  largest,  and  loftiest,  and 
most  important  active  volcano  which  is  readily  accessible  to 
Europeans ;  but  that  the  encroachments  upon  his  time,  arising 
from  monastic  disputes  and  the  necessity  of  adjusting  petty 
interests,  and  of  humihating  his  adversaries,  had  reduced  him 
to  be  merely  a  collector  of  individual  facts  for  the  use  of  others. 
From  this  complaint,  which  is  made  with  some  asperity,  we  may 
conclude  that  he  took  a  warm  and  active  share  in  the  intrigues 
and  dissensions  which  agitated  the  Order  of  which  he  was  a 
member,  and  that  the  foundation  was  here  laid  of  those  resent- 
ments from  which  he  suffered  so  severely  some  years  after- 
wards. 

On  the  breaking  out  of  the  French  revolution,  he  returned  to 
his  native  country;  and,  following  the  impulse  alike  of  his  feel- 
ings and  of  his  friendship,  arranged  himself,  together  with  the 
Duke  de  la  Rochefoucamt,  among  the  partisans  of  reform.  His 
conduct  oh  this  occasion^appears  to  have  been  perfectly  disin- 
terested, for  he  occupied  no  office  either  of  honour  or  profit,  and 
appears,  during  his  residence  at  Paris  in  the  first  years  of  the 
revolution,  to  nave  busied  himself  chiefly  in  the  pursuit  of  his 
favourite  study,  and  in  the  publication  of  a  few  papers  on  subjects 
intimately  connected  with  it.  The  bloody  fanaticism,  following 
dose  on  the  steps  of  the  revolution,  which  swept  off  so  large  a 
proportion  of  the  pubUc  talent  and  virtue  of  France,  although  it 
spared  the  person  of  Dolomieu,  inflicted  on  him  the  irreparable 
loss  of  his  most  intimate  friend  La  Rochefoucault,  who  was  bar- 
barously murdered  by  a  mob  of  assassins  in  the  presence  of  his 
mother,  his  wife,  and  his  friend.  During  the  remainder  of  that 
period,  emphatically  called  the  reign  of  terror,  proscribed,  and 
making  his  escape  n:om  one  asylum  to  another,  ne  nevertheless 
found  teisure  to  compose  and  publish  two  memoirs,  one  on  the 
figures  presented  by  the  indurated  marly  slates  of  Floxeiic^,  «cA. 
toe  otiier  on  the  physical  constitution  of  Egypt. 

X  2 
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The  fury  of  the  revolutionary  storm  was  now  for  the  most  part 
overblown,  and,  among  other  encouragements  offered  to  Science 
by  the  new  government,  the  Ecole  des  Mines  and  the  National 
Institute  were  founded.  The  merits  of  Dblomieu  obtained  for 
him  a  seat  among  the  members  of  the  Institute,  and  he  enriched 
the  Journal  des  Mines  with  several  interesting  papers,  among 
which  may  be  particularly  distinguished  his  history  of  the  species 
beryl,  intended  as  a  model  of  the  manner  in  which  the  history 
of  minerals  ought  to  be  drawn  up  ;  and  his  memoirs  on  the  heat 
of  lava,  and  on  leucite,  in  which  he  expounds  his  opinions  on  some 
of  the  principal  questions  relating  to  volcanos . 

He  now  undertook  a  new  journey  to  Switzerland  and  the  south 
of  France,  and  renewed  his  former  acquaintance  with  Saussure ; 
when  the  illustrious  veteran  formally  devolved  upon  him  the 
office  of  completing  the  survey  of  the  Alps,  which  his  own 
infirmities  compelled  him  at  length  to  reUnquish,  and  of  deduc- 
ing from  the  multitude  of  important  facts,  the  joint  product  of 
their  several  laborious  journeys,  some  fundamental  axioms  in  the 
science  of  geology.  The  extinct  volcanos  of  Auvergne  also 
attracted  the  special  notice  of  Dolomieu  during  this  excursion : 
being  less  encumbered  by  ejected  matter  than  either  the  active 
or  quiescent  volcanos  of  Sicily  and  Italy,  their  connexions  with 
the  regular  strata  are  much  more  easily  traced,  and  many  parti- 
culars of  the  very  first  consequence  in  their  history,  which  else- 
where are  the  indirect  result  of  dubious  observation,  offer 
themselves  in  full  view  to  the  student  of  Auver^e. 

After  an  interval  of  six  months  thus  employed,  he  returned  to 
Paris,  laid  before  the  Institute  a  sketch  of  his  labours,  and  made 
the  commencement  of  a  very  extensive  work  on  mineralogy, 
which  he  had  long  meditated,  and  which,  founded  on  researches 
so  extensive  and  so  accurate,  must  of  necessity  have  added 
greatly  to  our  knowledge  of  volcanic  rocks,  a&  well  as  to  the 
science  in  general. 

Unfortunately  for  Dolomieu  himself  and  for  the  public,  the 
prosecution  of  this  great  design  was  interrupted  by  the  offer  of 
a  situation  in  the  expedition  then  preparing  by  Bonaparte  for  the 
conquest  and  colonization  of  Egypt,  With  the  mihtary  rank  of 
General,  but  probably  with  no  otner  objects  in  view  than  those 
of  science,  in  an  evil  hour  he  quitted  the  shores  of  France.  The 
first  blow  struck  by  this  great  armament  was  the  conquest  of 
Malta ;  and  in  the  arrangement  of  the  articles  of  its  surrender, 
Dolomieu  was  unwisely  induced,  by  the  joint  persuasions  it  is 
said  of  the  Order  and  of  the  French  commander,  to  take  a  prin- 
cipal share.  Bound  by  ties  of  allegiance  to  the  sovereign 
authorities  on  each  side,  it  was  manifestly  his  duty  not  to  inter- 
fere ;  and,  involved  as  he  had  been  in  the  party  disputes  of  the 
Knights  of  Malta,  there  could  be  no  doubt  that  his  interference, 
even  if  really  impartial,  would  render  him  extremely  obvious  both 
to  wilful  misrepresentation  and  to  involuntary  misunderstanding. 
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From  Malta  he  at^companied  the  expedi^on  to  Egypt,  and 
proceeded  up  the  valley  of  the  Nile  as  far  as  Cairo,  from  which 
place  he  meditated  further  excursions  in  pursuit  of  his  favourite 
objects.  His  health,  however^  soon  became  seriously  deranged, 
and  he  was  obliged  to  seek  for  means  of  returning  to  Europe. 
Embarking  at  Alexandria,  after  a  stormy  passage,  in  which  he 
narrowly  escaped  shipwreck,  the  vessel  was  obliged  to  take 
-shelter  m  the  port  of  Taranto.  The  day  after  their  arrival,  one 
of  the  saUors  died  of  the  plague,  and  of  course  the  remainder, 
passengers  as  well  as  seamen,,  were  placed  in  close  custody. 
The  Neapolitan  territory  was  at  this  time  in  the  crisis  of  revolu- 
tionary civil  war,  the  one  party  being  supported  by  the  French, 
the  other  by  the  British  and  their  allies  :  as  each  party  obtained 
the  temporary  ascendency,  Dolomieu  and  his  companions  ran 
the  risk  of  being  massacred,  or  were  treated  with  high  distinc- 
tion. The  French  army  being  obliged  to  retreat  from  Idie  south 
of  Italy,  the  triumph  of  the  royalists  became  confirmed,  and 
Dolomieu,  together  with  Cordier,  General  Dumas,  and  some 
other  Frenchmen  of  distinction,  were  conveyed  prisoners  to 
Sicily..  His  companions  being  simply  prisoners  of  war,  were 
treated  accordin^y;  but  Dolomieu,  by  his  conduct  at  Malta 
having  subjected  himself  to  the  charge  of  a  violation  of  alle- 
giance towards  the  Order,  of  which  the  King  of  Naples  was  the 
acknowledged  protector,  was  immediately  separated  from  his 
friends,  and  placed  in  rigorous  confinement,  the  severity  of  his 
treatment  bemg  probably  aggravated  by  party  animosity.  Legal 
.proceedings  agamst  him,  if  they  were  ever  really  contemplated, 
were  suspended  by  the  prompt  interference  in  his  favour  of  many 
distin^mshed  persons^  who  nobly  postponed  on  this  occasion  the 
gratification  of  poUtical  feeling  in  favour  of  their  regard  for 
ftcience^  The  Danish  government,  M.  D'Azara,  the  King  of 
Spain,  Sir  Wm.  Hamilton,  and  Sir  Joseph  Banks,  made  appli- 
cations in  his  ()ehalf,  which,  though  not  successful  in  obtainmg 
his  liberation,  at  least  prevented  tne  last  extremity.  At  length 
the  battle  of  Marengo  was  fought,  which  again  laid  Italy  at  the 
feet  of  France ;  and  the  first  article  in  the  terms  imposed  by  the 
conqueror  on  Naples  was  the  restoration  of  Dolomieu  to  his 
country  and  to  science.  In  the  mean  time  his  philosophical 
associates  at  Paris  had  not  been  unmindfijd  of  their  colleague, 
they  having  elected  him  to  the  Professor's  chair,  vacant  by  the 
^leath  of  Daubenton.  His  return  to  Paris  was  hailed  with 
delight  by  his  relations,  his  friends,  and  his  colleagues ;  and  he 
entered  on  the  duties  of  his  office  by  the  delivery  of  a  short 
conrse  of  lectures  on  the  general  principles  of  mineralogy.  For 
4he  restoration  of  his  health,  and  in  ftirtherance  of  his  professional 
pursuits,  he  now  undertook  another  journey  to  Switzerland,  in 
the  course  of  which  he  again  reviewed  and  corrected  his  obser- 
vations on  the  spots  where  they  were  originally  laade.  T^^twv^ 
"at  lengthy  and  with  reluctance,  from  his  belo'odl  wouu- 
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tains,  as  he  was  aceustomed  to  call  them,  he'retumed,  through 
his  native  town,  to*Chiteauneuf,  near  Lyons,  the  residence  of 
his  brother-in-law,  M .  de  Dree  ;  and  here,  while  enjoying  the 
soothing  attentions  of  friends  and  relations,  and  meditating 
further  exertions  in  pursuance  of  his  favourite  science,  he  waa 
attacked  by  a  mortal  disease,  of  which  he  died  in  the  53d  year 
of  his  age. 

From  a  careful  perusal  of  the  works  of  Dolomieu,  especially 
his  later  ones,  the  following  appear  to  be  the  results  of  his  obser-r 
vations,  and  the  bases  of  his  geological  system. 

It  appears  highly  probable  from  geometrical  considerations, 
and  from  the  theory  of  central  forces,  that  the  earth  at  the  time 
when  it  received  its  spheroidical  shape  was  in  a  state  of  fluidity. 
This  fluidity  was  probably  neither  the  result  of  igneous  fusion 
nor  of  aqueous  solution,  but  of  the  intermixture  of  a  substance, 
or  substances,  with  the  earthy  particles,  fusible,  like  sulphiur,  at 
a  moderate  heat,  capable  of  entering  into  more  rapid  combus-r 
tion  when  exposed  to  th^  air,  decomposing  water,  and  involving 
the  gas  thus  produced  so  as  to  enter  into  strong  effervescence 
when  the  superincumbent  pressure  does  not  exceed  a  given 
quantity. 

The  surface  of  this  fluid  by  the  action  of  the  air  on  the  dom-» 
bustible  ingredient  which  occasioned  its  fluidity,  would  at  length 
become  consolidated,  and  would  envelope  the  whole  spheroid 
with  a  shell  of  less  specific  gravity  than  the  fluid  part,  and, 
therefore,  floating  securely  on  its  surface ;  this  latter  essential 
condition  being  rendered  extremely  probable  from  the  wellr 
known  fact  that  the  mean  specific  gravity  of  the  globe  is  consi- 
derably greater  than  that  of  any  natural  rock  hitherto  known. 

The  interoosition  of  this  soUd  shell  of  stony  matter,  a  bad 
conductor  of  heat,  between  the  liquid  and  the  gaseous  portions 
of  the  globe,  would  enable  the  aqueous  and  other  easily  conden- 
sible  vapours  to  separate  themselves  from  the  permanently  elastic 
^a^es,  and  thus  the  matter  of  the  globe  would  be  arranged  in 
four  concentric  spheroids  according  to  their  respective  gravities; 
namely,  the  Uquid  central  portion,  the  solid  stony,  the  Uquid 
aqueous,  and  the  permanently  elastic.  As  the  \yater  penetrated 
through  the  stony  portion  to  the  nearest  fluid  part,  it  would  be 
gradually  decomposed,  the  consoUdation  would  proceed  down- 
wards, the  newly  consolidated  part  would  enlargie  in  bulk,  and 
thus,  aided  by  the  elastic  expansion  of  the  hydrogenous  base  of 
the  decomposed  water,  would  occasion  rifibs  of  greater  or  less 
magnitude  m  the  superincumbent  mass.  Some  of  the  larger  of 
these  rifls  would  open  a  free  communication  between  the  ocean 
and  the  fluid  central  mass,  a  torrent  of  water  would  rush  down, 
and  the  effervescence  occasioned  by  its  decomposition  would 
produce  the  first  submarine  volcanos.  The  lava  thus  ejected 
would  in  time  raise  the  mouth  of  the  volcano  above  the  surface 
of  the  water,  when  it  would  either  become  quiescent,  or,  if 
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«  ^^^t^Jied  laterally  with  a  sufficient  quantity  of  water,  would 
''^^Mucime  the  character  of  a  proper  volcano^  or  burning  mountain^ 

^SEfce  Becondary  rocks,  i.  e.  all  those  which  either  themselves 
^^ontain. organic  remains,  or  are  associated  with  those  which  do, 

f^lirae  deposited  from  solution  or  suspension  in  water.     By  the 


^^jaeposition  of  these,  and  the  increase  by  consolidation  of  the 

'^.^^^nmitiYe  rocks,  the  thickness  of  the  mass  incumbent  above  the 

jl^^lientral  fluid  is  continually  increasing ;  and  those  causes  which 

%•  anciently  broke  through  the  sohd  crust  of  the  globe  are  now 

''" '/  larely  able  to  produce  the  same  effect ;  hence  the  greater  mag- 

:'-  .iiituae  and  frequency  of  volcanic  eruptions  in  the  earliest  ages 

\M-;-'of  the  earth ;  for  the  same  reason  the  elevation  of  large,  moun- 

;V  tainous,  or.  continental  tracts  above  the  general  level  no  longer 

-     takes  place ;  and  thus  the  surface  of  the  globe  has  become  a 

r.     aafe  and  proper  habitation  for  man  and  other  animals.     If  the 

land  animals  were  created  as  early  as  possible^  that  is,  while  the 

^at  changes  of  tiie  earth's  surface  above-mentioned  were  still 

'      in  progress,  many  of  the  most  ancient  traditions  of  deluges  and 

other  catastrophes  may  be  founded  on  fact. 

^■^       The  fluidity  of  the  central  part  of  the  globe,  and  its  connexion 

7^..  with  the  active  volcanos,  affords  a  plausible  theory  of  earth- 

-V  Quakes,  and  particularly  accounts  for  the  propagation  of  the 

;  .Aock,  with  dfminishing  intensity,  to  great  distaLils. 

''..       The  crystsJs  of  hornblende,  of  felspar,  Sec.  which  occur  so 

;,  abundantly  in  most  lavas  are,  according  to  this  theory,  not  those 

'    component  ingredients  of  rocks  which  have  resisted  the  heat 

while  the  other  substances  associated  with  them  have  been 

': ' .  laelted ;  nor  are  they  the  result  of  the  slow  cooling  of  a  vitreoua 

:■'  inass,  but  are  produced  by  crystaUization  in  the  <ientral  fluids 

...    and  are  accumulated,  on  account  of  their  inferior  specific  gravity, 

.  /about  its  surface,  together  with  the  peculiar  inflammable  matter 

■vSn  which  they  float,  whence  they  are  disengaged  during  volcanic 

:/:|OTptions. 


,■  I" 


Article  II. 

y.Jtn  Account  of  some  Basaltic  Columns  at  Poiick  Hill,  Stafford- 
■y;  Mre,  with  Prehnite,  Zeolite,  and  Baiytes.    By  J.  Finch,  Esq. 


I*  V. ; 


(To  the  Editors  of  the  Annals  of  Philosophy.) 


I,  I . 


GENTLEMEN,  Birmingham,  Junel,  1818. 

■Having  perused,  in  the  Geological  Transactions,  a  valuable 
jNqper,  written  by  Arthur  Aikin,  Esq.  upon  the  greenstone 
occurring  at  Birch-hill  colliery,  near  Walsall,  I  was  induced  to 
*  yiait  that  spot.  Having  collected  various  specimens  fcowk  tScia 
Aiduth  of  the  pit>  I  observed  that  the  road^  v^eie  i€\^^^dL^\^  ^ 
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different  species  of  trap  from  that  which  I  had  just  procured ; 
and  on  inquiring  whence  it  came,  I  was  directed  to  Pouck  Hill, 
where  a  quarry  has  been  worked  many  years.  This  hill  is 
situated  one  mile  and  a  half  north  west  from  Walsall,  at  a  short 
distance  from  Bentley  HaQ,  which  is  noted  in  history  as  a  place 
of  concealment  for  Cnarles  II.  The  estate  belongs  to  Viscount 
Anson.  On  the  north  east  it  adjoins  Birch-hill  colliery,  to  which 
the  ground  descends  by  a  gentle  slope,  and  at  the  bottom  a 
small  stream  of  water  forms  a  boundary  between  them.  The 
distance  from  one  hill  to  the  other  does  not  exceed  half  a  mile. 

By  barometrical  measurement,  the  highest  part  of  the  hill  is 
60  feet  above  the  level  of  the  colliery,  and  constitutes  a  part  of 
the  formation  of  trap,  noticed  by  Mr.  Aikin  as  forming  an 
elevated  ridge,  which  crosses  that  place.  The  basalt  extends 
without  any  interruption  from  one  to  the  other.  It  is  about  30 
feet  lower  than  Bentley  Hill,  which  is  the  highest  land  in  the 
vicinity,  and  consists  of  gravel  overlying  the  coal  formation. 

The  extent  of  the  trap  may  be  estimated  at  nearly  a  mile  in 
length.  It  varies  extremely  in  breadth,  from  half  a  mile  to  30 
or  40  yards,  which  is  the  breadth  at  Birch-hill  colliery.  Pouck 
Hill  may  be  regarded  as  situated  near  its  centre.  The  opening 
of  the  quarry  at  this  place  has  exposed  to  view  some  fine  basaltic 
columns  ;  many  of  them  are  four  or  five  feet  in  diameter.  After 
their  crystallization  on  this  large  scale,  they  appear  to  have  been 
subject  to  fissures,  dividing  them  longitudinally ;  but  the  original 
hexagon  can  still  be  distinctly  traced.  Their  length  is  vanous, 
some  of  the  articulations  being  very  short,  and  others  extending 
to  five  or  six  feet.  The  direction  of  some  is  singularly  waved, 
whilst  others  are  straight ;  and  from  their  lying  in  an  almost 
horizontal  position,  they  resemble  at  a  distance  the  massy 
trunks  of  trees  piled  one  upon  another.  Some  of  the  basalt  has 
attached  to  it  a  small  incrustation  of  carbonate  of  hme  in  irre- 
gular spots.  The  trap  of  which  this  hill  is  composed  is  exactly 
similar  to  that  of  the  Rowley  Hills ;  of  which  an  account  is  given 
by  Dr.  Thomson  in  the  Annals  of  Philosophy  for  Sept.  1816. 
Tnose  hills  are  a^:  the  distance  of  10  miles,  and  no  connexion 
can  be  traced  between  them. 

Near  the  summit  of  Pouck  Hill  is  a  farm  house,  to  supply 
which  with  water  a  well  about  16  yards  deep  has  been  sunk  in 
the  rock,  the  lowest  pump  tree  resting  on  a  basaltic  column. 
When  the  Birch-hill  colliery  was  worked  four  years  ago,  the 
steam  en^ne,  employed  to  keep  the  mine  free  from  water, 
drained  this  well,  although  at  half  a  mile  distance.  The  same 
effect  was  lately  produced  by  cutting  a  deep  trench  on  the  oppo- 
site side  of  the  hill  beyond  me  boundary  of  the  basalt.  Tnese 
two  circumstances  seem  to  prove,  that  this  basalt  is  a  superin- 
cumbent formation  covering  the  coal-  The  stream  already 
mentioned  as  separating  Pouck  Hill  fro«i  the  colliery,  has  worn  . 
itself  SL  channel  lom  feet  deep ;  here  tVie  co^  ^ti^tai  rise  within  i| 
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foot  of  the.BUrface,  and  are  covered  by  the  trap  in  £he  imcoo- 
formable  manner  usually  ascribed  to  it. 

The  columns  at  the  top  of  the  hill  dip  at  an  angle  of  about  3ft 
degrees  in  two  directions,  A,  B ;  those  on  the  north  dipping 
south^  and  vice  versa;  this  scppearance  is  caused  by  a  fault,  C, 
which  crosses  the  centre  of  the  hill  from  east  to  west.  (See 
Plate  LXXXin.)  This  vein,  or  fault,  is  about  five  feet  in 
thickness,  including  what  appears  Uke  a  wall  on  each  side  of 
one  foot  diick,  which  can  be  separated  from  the  centre  without 
any  difficulty.  This  fault  is  as  wide  at  the  bottom  as  at  the  top, 
and  its  direction  is  exactly  vertical.  It  consists  of  basalt  or  trap 
in  such  a  state  of  decomposition  that  it  cannot  be  ascertained 
whether  it  is  exactly  similar  to  the  basalt  forming  the  hill«  It 
contain^  the  following  minerals  : 

Radiated  zeoUte,  or  mesotype  of  Haiiy :  occiirs  abundantly  in 
nodular  concretions.  In  the  walls  it  forms  thin  veins,  which 
penetrate  the  whole  of  the  mass.  Some  of  the  specimens  havei 
considerable  beauty.  Occasiorially  the  zeolite  assumes  the  foim 
of  acicular  four-sided  prisms  radiating  from  a  centre. 

Prehnite. — This  mineral  has  not  been  found  before  in  England. 
It  occurs  in  massy,  distinct  concretions,  rather  abundantly,  neaij 
the  surface  of  the  fault,  imbedded  in  sulphate  of  barytes,  and 
more  rarely  attached  to  the  zeoUte.  Its  colours  are  greyisli 
white,  greyish  green,  and  greenish  white.  Its  hardness  very 
considerable. 

Sidphate  of  barytes  occurs  both  crystallized  and  in  a  loose 
state  resembUng  sand,  and  constitutes  the  major  part  of  the  top 
of  the  fault, 

I  wish  to  acknowledge  my  obligation  to  the  Rev.  Jsunes 
Yates,  of  Birmingham,  for  his  assistance  in  arranging  the 
materials  for  this  paper,  for  which  purpose  he  has  visited  the 
spot.  I  have  the  honour  to  be.  Gentlemen, . 

Your  very  obedient  servant, 

John  Fincji. 


Article  III. 


Some  Remarks  on  the  Climate  and  Situation  of  Nice,  wit^ 
Observations  on  the  Temperature  and  Weather  taken  in  the 
Winter  of  1816  and  Spring  of  1817,    By  a  Correspondecit. 

(To  Br.  Thomson.) 

Sll^y  London,  181S. 

PuRiNG  a  residence  of  some 'months  last  year  %t  Nice,  in  ^ 
climate  so  superior  to  our  own,  it  was  an  object  of  some  intere^ 
to  myself  and  party  to  make  daily  observatipxi^  ow\k^,^^'i>i^^^ 
«ad  temperature^  mtb  a  view  of  compaxini^  VJtiefiCL  "wScw  ;^^^^. 
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which  we  received  from  time  to  time  from  our  friends  in  England. 
Since  my  return  home  I  thought  it  might  be  an  object  of  suffi* 
cient  utility,  in  some  respects,  to  be  worthy  of  a  Uttle  time  and 
trouble,  to  put  my  observations  into  some  kind  of  order,  by 
arranging  those  of  the  temperature  taken  at  Nice  and  in 
England  *  together  on  a  common  synoptical  scale,  by  which  a 
comparison  could  be  more  readily  made  between  the  two 
climates  in  respect  of  the  changeableness  and  difference  of 
temperature,  I  regret  miich  that  I  was  not  furnished  with  a 
barometer,  that  I  might  have  added  observations  with  that 
instrument  also  into  my  table. 

The  latitude  of  Nice  is  about  43^^  degrees  north,  or  eight 
degrees  south  of  London,  and  7^  degrees  east  of  the  same. 
The  city,  with  its  suburbs,  is  situated  in,  or  rather  surrounded 
by  a  rich  plain,  which  may  be  about  a  mile  and  a  half  from  east 
to  west,  and  about  two  miles  from  north  to  the  sea  shore  ;  it  is 
bounded  by  a  range  of  hills,  which,  beginning  to  the  south  east 
at  the  distance  of  about  a  quarter  of  a  mile  m)m  the  town,  are 
continued  as  far  round  as  the  south  west  of  various  forms  and 
gradations ;  and,  like  the  successive  benches  in  an  amphitheatre, 
rise  one  above  another  until  the  snowy  ch^n  of  the  maritime 
Alps,  about  8,000  or  10,000  feet  high,  appears  like  the  boundary 
wall  to  the  whole  at  a  distance  of  about  26  or  30  miles.     The 
city  is  situated  near  the  shore,  which  immediately  faces  the 
south ;  and  the  river  Paglion,  which  takes  its  rise  among  the 
neighbouring  mountains,  after  flowing  through  the  plain,  enters 
the  sea  near  the  city  walls.    The  sea  is  remarkable  for  the  beau- 
tiful blue  colour  it  generally  exhibits,  probably  arising  partly 
from  the  absence  of  tides,  by  which  its  waters,  being  so  httle 
disturbed,  become  highly  transparent.     After  rain,  however,  the 
limestone  washings  from  the  neighbouring  mountains  tinge  its 
waters  to  a  considerable  distance  off  the  mouths  of  the  nvers, 
which  sometimes  has-  a  curious  appearance.    The  deep  blue 
colour  of  this  sea  may  also  be  owing  to  its  depth,  which  is  very 
considerable  off  this  coast;  according  to  the  measurement  of 
Saussure  taken  about  half  a  league  off  the  Cape,  between  the 
ports  of  Nice  and  Villefranche,  the  depth  was  found  to  be  1,800 
feet ;  it  might  also  be  observed  by  the  great  length  of  Une  used 
by  the  coral  fishers  who  ply  off  tms  shore*.    Although  little  or  no 
fide  is  perceptible  in  this  sea,  a  southerly  wind,  or  me  approach 
of  one,  raises  the  ordinary  level  of  the  water  some  feet  more  or 
less  upon  this  shore,  ana  sometimes  produces  a  very  consider- 
able surf.    The  sea  breezes  usually  prevailed  from  about  nine  or 
ten,  a.,  m,  to  four  or  five  o'clock  in  the  afternoon ;  and  that  was 
generally  the  case  even,  when  the  upper  current  of  wind  came  in 
quite  a  diffefent  direction.     I  remarked  on  one  excursion  to  the 

*  The  obserfatioDs  of  the  temperature  in  England  which  I  have  used  in  nj 
seaie  are  those  of  Luke  Howard,  as  pntilished  in  the  Annalt* 
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summit  of  Mont  Coa,  about  four  miles  north  of  Nice,  that  the 
sea  breeze,  which  was  felt  so  pleasant  in  the  valley,  did  not 
prevail  at  that  elevated  station,  about  2,000  feet.  I  occasionally 
observed,  by  the  motion  of  the  clouds,  that  the  mistrale,  or  bise, 
(a  north  east  wind  so  well  known  in  Provence)  *  was  passing 
over  our  heads,  whilst  the  mild  breeze  from  the  sea  was  blowing 
upon  us. 

The  sirocco,  or  south  east  wind,  sometimes  came  on  about 
sun-set  in  a  brisk  breeze,  but  at  the  same  time  with  a  mildness 
which  at  first  quite  surprized  me ;  it  was  by  no  means  relaxing, 
but  very  agi^eeable  to  the  feehngs ;  it  generally  ceased  in  the 
course  of  the  night.  The  southerly  winds  sometimes  blew  with 
very  sudden  and  rather  violent  squalls,  which,  however,  com- 
monly subsided  in  an  hour  or  two. 

The  clearness  of  the  atmosphere  was  very  remarkable  ;  the 
moon  and  the  stars  appeared  very  brilliant,  and  the  lofty  moun- 
tains of  Corsica,  with  their  snowy  summits,  were  occasionally 
to  be  seen  by  the  naked  eye  rising  above  the  south  eastern 
horizon  at  a  direct  distance  of  about  120  or  130  miles  (English); 
their  forms  were  most  remarkable  a  few  minutes  before  sun-rise, 
sometimes  presenting  very  perpendicular  sides,  and  often  vary- 
ing greatly  in  their  apparent  outline  from  day  to  day.  This 
mountainous  island  very  rarely  appeared  unattended  by  clouds 
^ven  on  clear,  bright  days ;  their  forms,  I  remarked,  were  gene- 
rally Cumuli  (owing  no  doubt  to  the  coldness  of  the  atmosphere 
over  the  snows  of  those  mountains)  ;  these  Cumuli  about  sun-set 
sometimes  presented  a  grand  and  richly  coloured  mass  towering 
above  the  horizon  to  an  immense  elevation,  reflecting  the  sun's 
rays  for  some  time  after  the  sun  had  gone  down. 

The  clouds  which  appeared  in  the  field  of  our  observation 
sometimes  afforded  mucn  interest  in  a  meteorological  point  of 
view.  From  the  concave  and  sheltered  situation  of  the  plain  of 
Nice,  so  directly  exposed  to  the  south,  the  temperature  of  the 
surface  of  this  plain,  as  well  as  of  the  superincumbent  atnio- 
pphere,  is  rendered  more  or  less  considerable,  especially  as  the 

*  This  wind  (styled  one  of  *'  (es  fleauz  de  la  Provence),  by  which  this  part  of 
¥n9€e  is  so  much  visited,  after  passing  over  the  High  Alps  and  their  immense 
snows  and  glaciers,  talies  its  course  with  increasing  violence  towards  the  wurm 
litmosphere  of  the  Mediterranean  ;  it  is  particularly  violent  in  the  valley  of  the 
Rhone.  A  friend  of  mine  travelling  from  Avignon  northward  np  this  valley,  while 
this  wind  was  blowing  with  its  usual  fierceness,  informed  me  that  he  did  not  appear 
to  get  clear  of  it  until  he  had  passed  Lyons,  although  I  found  it  still  to  prevail  at 
Maneilles  and  Toulon  for  some  days  after.  It  is  piercingly  cold  and  dry,  at  the 
same  time  that  it  is  violent,  and  in  its  course  blows  up  the  sand  about  the  rivers 
and  the  limestone  dust  off  the  roads  ia  vast  clouds  over  the  country,  which  is  parti- 
calariy  the  case  about  Marseilles,  where  on  those  roads  there  is  so  much  traffic.  It 
lasts  in  general  several  days,  increasing  in  velocity  and  coldness  as  it  seemed 
almost  every  hour.  ('^  Latssez-le,'*  said  a  native  to  me,  with  a  significant  shake 
if  hisbead,  in  reply  to  my  observation  as  this  wind  was  coming  on,  that  it  was  not 
so  fierce  as  I  was  given  to  expect ;  and  I  had  afterwards  to  remember  Vv\%  ^t^^NvoT  ^^ 
It  is  felt  generally  throughout  Pro^nce,  particularly  at Mac«e\V\e«)  KNx^tiwa^^oixXi- 
pdler,  &c« 
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8im  gets  up  towards  the  meridian.  The  temperature  of  Uh^ 
lower  stratum  of  air  being  increased,  and  consequently  raritied, 
it  is  evident  that  the  upper  region  of  the  atmosphere  above  us 
would  also  receive  an  increase  of  temperature,  by  the  constant 
succession  or  supply  of  warmer  air  from  the  region, below,  which 
again  (as  it  appeared)  received  its  supply  of  cool  air  from  the 
most  open  quarter,  viz,  from  the  sea.  This  sea  breeze,  as  I 
have  stated  above,  generally  came  on  about  nine  or  ten  o'clock 
in  the  morning,  by  which  time  the  sun  was  sufficiently  elevated 
that  its  rays  could  bear  upon  the  whole  plain  and  sides  of  the 
hills  with  effect ;  the  breeze  generally  increased  till  about  two 
o'clock;  and  about  sun-set  subsided.  This  circulation,  or 
ascending  current  of  the  warmer  air,  seemed  to  have  at  times 
considerable  effect  upon  the  clouds  which  happened  to  pass  in 
our  zenith,  and  which  were  not  too  elevated  to  be  out  of  its 
influence.  I  have  observed  several  instances  of  the  atmosphere 
in  the  morning  being  quite  overcast  with  clouds,  and  apparently 
(to  an  English  eye)  threatening  rain,  but  which,  about  noon, 
became  quite  fine  and  clear ;  and  in  the  afternoon  the  clouds,  to 
my  surpnse,  almost,  and  even  wholly,  to  disappear  (and  this  was 
not  an  uncommon  occurrence).  It  was  rare  indeed  during  my 
stay  there,  that  the  sun  was  not  to  be  seen  siadfelt  also  in  the 
middle  of  the  day.  In  one  instance  a  north  westerly  current 
brought  up  a  quantity  of  clouds  in  detached  Cumuli,  which,  when 
they  had  reached  our  zenith,  were  met  by  the  sea  breeze  from 
S.E.  which  carried  them  all  back,  and  in  a  short  time  disapr 
peared.  At  other  times  they  advanced  to  the  summits  of  the 
neighbouring  mountains,  where  they  rested  for  the  greater  part 
of  the  day,  assuming  the  Cirrostratus  form.  Thimder  storms,  I 
was  informed,  occurred  very  frequently  in  the  summer,  two  or 
three  times  in  the  course  of  a  weeK  in  me  neighbourhood  of  the 
mountains,  but  that  they  seldom  visited  Nice  (except  at  times 
during  the  spring).  I  had  an  opportunity  of'  remarkmg  this  on 
the  approach  of  a  storm,  one  morning  in  the  beginning  of  the 
summer.* 

In  this  fine  Italian  sky,  if  so  it  may  be  calkd,  the  clouds,  as 
a  variety,  often  added  much  to  the  picturesque  appearance  of  the 
landscape  ;  it  is  not  often,  perhaps,  that  scenes  are  met  with  so 
beautiful  and  so  highly  picturesque  of  the  kind  as  the  north-east 
view  of  the  town  ana  rock  of  Nice,  with  the  distant  shores  of 

♦  Extract  from  daily  observations  respecting  this  on  June  2:—**  Fine  day: 
-observed  some  finely  iUuminated  Cumuli^  with  durk  Cirri,  traversing  their  sides, 
rising  up  above  the  niouutains  to  the  north:  as  they  rose  to  a  certain  elevation,  their 
sammits  gave  way,  and  spread,  as  if  acted  upon  l)y  a  difierent  state  of  electricity, 
into  a  Cirri  form ;  at  length,  about  noon,  several  collected  in  the  north  into  a 
dark,  heavy  mass  of  thunder  clouds,  discharging  rain  or  hail  over  the  mountains; 
the  mass  gradually  approached  our  zenith,  although  the  wind  with  us  was  blow- 
iof  in  a  direction  contrary  to  it;  but  before  it  reached  our  zenith,  it  seemed  to  have 
IMIen  into  a  different  atmospheric  medium,  and  I  observed  it  soon  began  to  fold 
'  ^*ietf  backward,  aud  in  an  hour  or  two  the  whole  seemed  to  be  gone,  or  merely  to 
ff9  Mihid  mune  light  CirrU'' 
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France  over  the  Bay  of  Antibes,  about  sun-set,  and  the  reverse 
▼iew,  viz.  ftom  the  ramparts  of  Antibes,  6f  Nice,  with  the  moun- 
tains that  rise  behind  it  in  successive  ranges,  and  the  snows  of 
the  Col  de  Tende,  &c.  bounding  the  picture. 

The  mildness  of  this  climate,  and  the  sheltered  situation  of  the 
country  about  Nice,  render  it  a  fine  field  for  the  lover  of  botany 
to  follow  his  favourite  pursuit,  a  subject  which  I  regretted  1 
knew  so  little  about.  It  was,  however,  interesting  to  attend  to 
the  geography  of  plants,  which  the  gradual  elevation  of  ground 
fix)m  the  shore  to  the  summits  of  the  mountains  rendered  very 
remarkable,  particularly  in  some  species. 

On  the  fertile  plain  of  Nice  flourished  the  orange  and  lemon 
trees  in  gardens  (of  which  there  were  above  60  different  kinds)  ;* 
also  the  date  palm  (Phcenix  dactyhfera),  the  pomegranate  (Pu- 
nica  Granatum),  the  Nerium  Oleander,  the  cypress,  different 
kinds  of  geraniums,  the  sweet-scented  Verbena,  the  myrtle,  one 
of  the  Gossypiums,  or  cotton  tree,  the  olive,  the  white  mulberry 
(Moms  Alba),  which  supply  the  silk  worms,  and  many  other 
trees  and  plants ;  and  on  the  walls  and  rocks  in  warm  situations, 
the  Cactus  opuntia,  or  Indian  fig,  the  caper  shrub  (Capparis 
8pinosa),  the  great  aloe  (Agave  Americana),  to  be  seen  in  some 
places  ornamented  with  its  stately  flower  20  or  24  feet  high. 
On  ascending  the  hills  a  few  hundred  feet,  but  few  of  these  were 
to  be  seen ;  the  orange  tree  soon  disappears ;  its  region  is  veiy 
limited  in  distance  from,  and  elevation  above,  the  sea;  witn 
respect  to  the  former  two  myriametres  (about  11-i-  miles)  has 
been  stated  by  Risso  to  be  its  limit.  The  oUve  region  may  be 
traced  considerably  higher  up  the  hills,  higher  on  their  south 
sides  than  on  the  north ;  this  region,  as  near  as  I  can  guess,  does 
not  much  exceed  in  general  800  or  1,000  feet  in  elevation ;  its 
distance  from  the  Mediterranean  I  found,  whentraveUing  north- 
ward from  Marseilles,  to  be  about  70  or  80  miles ;  it  ^vindles 
ftway  to  a  mere  bush  between  Avignon  and  Pont  d'Esprit,  about 
which  place  I  lost  sight  of  it.  Above  the  oUve  region  generally 
appeared  the  Pinus  Abies,  the  Pijius  Sylvestris,  or  Scotch  fir, 
Juniperus  Communis,  the  chesnut  (Castanea  vesca),  &c. ;  upon 
this  region  the  snow  in  winter  sometimes  fell,  and  remained  for 
a  longer  or  shorter  period,  according  to  circumstances. 

'  Some  attention  to  the  geography  of  plants  is  useful  in  choos- 
ing a  situation  most  advantageous  for  an  invalid  whose  case 

*  lo  a  small  publication,  by  Risso  of  Nice,  of  the  diifereot  kinds  of  orange, 
leaHMi,  and  lime  trees  cultivated  in  the  Dep.  des  Alpes  Maritimes,  he  divides  them 
as  follows : 

Speties  of  the  Orange  (Orangers). ...i..... 19 

Bitter  ditto  (Bigaradiers) 11 

■  Limetiers  (Limes) ; 7 

■' Cedratiers  (Cedrat) 3 

— — —  Limoniers  (Lemon) 26 
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requires  a  warm  climate ;  thus  the  olive  and  orange  trees  may 
serve  as  useful  subjects  in  this  respect  for  the  south  of  France. 
About  Aix  and  Nismes  the  oUve  is  but  a  humble,  lean-looking 
bush,  or  standard,  from  about  four  to  10  or  12  feet  high,  requir* 
ing  the  use  of  the  pruning  knife  to  bring  it  into  condition  for  a 
crop  every  other  year :    at  Marseilles  it  increases  in  stature, 
appearing  as  a  small  tree ;  at  Nice  it  becomes  a  fine  thick  tree, 
about  20  or  30  feet  in  height,  bearing  annually,  and  apparently 
but  seldom  pruned ;  and  about  tWo  miles  to  the  east  of  Nice, 
near  the  town  of  Villefranche,  a  situation  peculiarly  sheltered 
and  exposed  to  the  south,  this  tree  appears  to  great  perfection, 
and  am>rds  an  excellent,  hard,  and  close-grained  timoer,  which 
is  a  good  deal  worked  by  the  cabinet-makers  and  carpenters  at 
JNice.    Again,  the  orange  tree  flourishes  and  brings  its  firuit  to 
perfection  in  the  plain  of  .Nice  (some  few  of  them  under  shelter 
of  Mont  Cimiez  1  should  guess  were  from  25  to  30  feet  high) ; 
the  fruit  is  still  finer  in  flavour  and  earlier  matured  at  Ville- 
franche ;  the  tree  is  also  well  cultivated  and  in  high  perfection 
at  Hyeres,  though  I  understand  that  at  Toulon,  about  nine  miles 
only  distant,  it  requires  the  shelter  of  a  wall,  and  at  Marseilles 
the  shelter  of  a  greenhouse  in  winter.     And  even  in  the  neigh- 
bourhood of  Nice,  it  might  in  the  same  manner  be  observed, 
that  some  situations  were  much  more  eligible  than  others  in 
point  of  shelter  and  warmth,  though  not  so  evident  at  first  sight. 
After  a  visit  by  a  very  cold,  bleak,  and  violent  mistrale  in  the 
month  called  April,  its  mischievous  effects  were  very  observable 
upon  the  tender  vine  shoots  as  well  as  upon  the  young  green 
leaves  of  the  mulberry  trees,  in  shrivelling  them  as  if  they  had 
been  burned,  leaving  but  a  poor  prospect  for  the  next  vintage, 
and  throwing  back  considerably  the  ensuing  crop  of  silk.     I 
observed  these  effects  particularly  between  Antibes  and  the 
valley  of  the  Var ;  also  in  many  situations  in  the  valleys  about 
Nice,  which  ran  north  and  south ;  but  in  other  places  on  the 
south  sides  of  the  hills,  the  mulberry  trees  mosdy  escaped  unin- 
jured, and  in  some  instances  were  to  be  seen  in  a  flourishing 
state  at  a  little  distance  from  others  which  were  blasted,  but 
which  had  not  been  so  protected.  The  mosl  protected  situation 
about  Nice  appeared  to  me  to  be  the  south  side  of  Mont  Cimiez, 
or  the  plain  between  it  and  the  shore,  which  includes  the  Croix 
de  Marbre,  a  quarter  the  most  frequented  by  the  English.  Ville- 
franche is  undoubtedly  a  warmer  and  more  sheltered  spot,  but 
it  is  a  place  not  to  be  compared  to  Nice  for  accommodations,  or 
even  the  necessaries  of  hfe,  at  which  place  the  now  frequent 
visits  of  our  coimtrymen  for  the  benent  of  the  climate  nave 
afforded  the  inhabitants  the  opportunity  of  learning  En^hsh 
wants  and  comforts.    With  respect  to  our  consumptive  patients 
visiting  so  distant  a  spot  for  the  benefit  for  the  climate,   it 
appeared  clear  that  unless  they  decide  to  go  there  at  such  an 
early  stage  of  the  disease  when  they  are  able  to  take  the  air 
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exercise  which  this  fine  chmate  allows  of  with  so  little  inter- 
ion,  the  experiment  would  seldom  prove  successful.  The 
ney  itself,  of  800  or  1,000  miles,  although  alleviated  by  a 
and  easy  water  conveyance  from  Chalons  to  Avignon,  is  of 
f  a  heavy,  and  it  may  be  a  painful  toil  to  inflict  upon  the 
jrer ;  yet  the  earlier  the  decision  is.made,  the  greater  appears 
>e  the  probabiUty  or  certainty  of  success,  or  recovery.  I 
B  I  may  be  excused  for  thus  deviating  a  little  from  the 
inal  subject  of  this  communication ;  but  I  am  led  to  do  so 
Jlie  hope  of  dropping  a  hint  or  two  that  might  be  useful  at 
o  any  concerned,  orlikely  to  be  concerned,  with  the  subject, 
pon  the  annexed  scale  (Plate  LXXXIV),  the  maximum  and 
imum  of  temperature  for  each  day  at  Nice,  taken  by  a  Six^s 
ble  thermometer  (suspended  about  16  feet  from  the  ground 
i  north  aspect),  are  compared  with  those  of  L.  Howard,  as 
lished  in  the  Annals.  It  may  be  observed  how  uniform  the 
y  temperature  was  at  Nice  comparatively  with  that  in 
^land,  the  line  indicating  the  maximum  at  Nice  having  for  the 
je  winter  months  mostly  confmed  itself  within  the  60th  and 
d  degrees  of  Fahr. ;  whilst  that  of  England  has  marched 
ing  the  same  period  betweei^  the  30th  and  66th  de^ees,  its 
rp,  angular  course  indicating  the  rapid  chdnges  of  temper- 
re  in  our  English  dim'kte.  It  niay  also  be  observed  how 
Ay  the  great  depressions  and  elevations  of  temperature  in  the 
i  countries  correspond  in  point  of  date, 
[he  following  is  a  brief,  daily  account  of  the  weather  at  Nice. 
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Wind. 

Remarks. 

116. 

«.    1 

N 

Fair ;  windy. 

2 

N 

Very  fine  $  clear ;  warm  sun. 

3 

E 

The  same. 

4 

E 

The  same. 

5 

NB 

Cloudy ;  mild. 

< 

N 

Cloinly ;  very  mild. 

7 

NW    ' 

The  same. 

8 

W 

Cloudy;  fine;  Cumuli, 

9 

SE 

Rain  about  sun-rise ;  fine  at  noon. 

10 

N£ 

Cloudy. 

U 

W 

Cloudy;  haze. 

*12 

8£ 

Fine,  and  warm  sun.    ' 

IS 

SSE 

Wet  mists ;  drizzling  rain. 

14 

W 

Fine,  and  about  noon'Very  clear. 

15 

w 

A  little  rain  ;  clouded  sky. 

!^ 

NW     , 

Fine;  very  mild  evening. 

17 

NW 

Fine ;  hot  sun. 

18 

w 

Very  fine  and  warm. 

19 

£ 

Fine ;.  wind  cold  ;  a  gale  of  wind  at  seven  p.  m.  from  E. 

90 

N£ 

Clouded  day  f  the  mistrale  cold. 

SI 

NE 

Fine;  cold  wind;  observed  four  spots  in  the  sun. 

SS 

N£ 

Fine ;  clear ;  cold  wind.  • 

S3 

N 

Very  fine  and  clear. 

Si4 

N 

Brilliant  day ;  scarce  a  cloud., 

95 

£ 

The  same. 
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Day. 


1816. 

Dec.  26 

27 

S8 

S9 

30 

31 

1817. 

Jan.    1 

2 

3 

4 

5 

6 

7 
8 
9 
10 
11 
12 
13 


14 
15 
16 
17 

18 
19 

20 

21 


Wind. 


E 
W 

NW 

N 

SE 

SW 

E 

£ 
W 

N 
N— E 

wsw 

NW 

N 

NW 

NE 

NE 

£ 

NW 


NW 

W 

N 
N 

E 
SE 

S£ 

NE 


Remarks* 


22 

£ 

23 

NE 

24 

.      NE 

25 

£ 

26 

£ 

27 

NE— SE 

28 

W 

29 

£ 

30 

NE 

31 

NE 

Feb.    1 

NE 

2 

SW— NE 

3 

NE 

4 

NE 

5 

ENE 

6 

NE— SW 

7 

E— S 

8 

N 

9 

£ 

10 

NE— E 

11 

SE— £ 

12 

W 

13 

NE 

i4 

NE--W 

Cloudy,  bat  pleasant. 

Cloudy  I  Cumuli  $  at  noon  clouds  went  off{  ioe  and  wanii« 

Fine. 

Fine;  Cirri;  Cirrostrati, 

Very  fine  ;  warm  sun. 

Cloudy,  but  pleasantly  mild. 

Cloudy ;  wet  mists,  and  a  gentle  shower ;  little  or.  no  wind. 

Light  rain. 

Rainy. 

Fine,  clear  day ;  warm  at  noon. 

Fine  $  warm  i  clear ;  Cirri. 

Fine$  thermometer  rising  rapidly,  with  a  SW  wind,  to  63^ 

in  the  shade. 
Fine  $  cold  wind. 
Fine;  clear;  cold  wind. 

Brilliant  day^  after  a  frosty  night ;  CumuU  oyer  sea. 
Fine. 
Fine. 

Rain  last  night ;  cloudy  ;  windy. 
Fine ;  warm  at  noon  ;  one  or  two  finely  formed  CumuU  were 

to  be  seen  oyer  Corsica  towering  high  above  the  horizon^ 

with  Stndi  traversing  them ;  sea  calm. 
Fine,  and  warm. 

The  same :  aC  1 1  p.  m.  some  distant  li^tniog. 
Very  fine  and  clear;  no  cloud  that  I  saw. 
Fine  morning ;  afterwards  cloudy,  and  a  few  drops  of  rain 

fell. 
Rain  almost  the  whole  day. 
Heavy  gales  off  the  Devonshire  and  Cornwall  coasts  ;  very 

rain^  ;  clouds  hanging  upon  the  low  hills. 
Heavy  gales  off  the  Devonshire  and  Cornwall  coasts ;  storm 

of  wind  and  heavy  rain  last  night ;  rivers  flooded. 
Cloudy ;  an  additional  coat  of  snow  oo  the  mountains  since 

these  two  or  three  days  past. 
Very  fine  and  warm. 
Fine ;  afterwards,  clouded  &ky. 
Fine,  and  warm. 

Very  fine ;  sultry,  with  the  mist  of  an  English  summer's  day. 
The  same. 
Fine :  a  Mediterranean  mist  came  towards  us  from  the  sea 

after  yesterday's  warmth. 
Fine,  and  warm. 
The  same. 
The  same. 

Very  fine  and  clear. 

Very  fine ;  hot  sun.  ^ 

Very  fine ;  windy  at  night. 
Very  fine. 

Fine,  and  warm ;  fine  night  as  usual. 
The  same;  Cirrostrati, 
Very  fine ;  Cirri, 
The  same ;  sea  breezes. 
Fine,  and  very  warm  sun. 
Fine;  sirocco  in  the  evening ;  clouded. 
Cloudy  morning ;  fine  at  noon. 
Clouded  sky. 
The  same. 

Very  fine,  and  hot  sun. 

The  same ;  Cirri  about  nine  p.  m.  •  a  thunder  storm;  light- 
ning very  vivid,  wilU  «onie  laXii. 
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Itey. 

Wind. 

Itemnrk):. 

isn. 

Feb,  15 

N— S 

Unci  Cirri. 

IS 

N— S 

Very  Hoe ;  u  fen  Cirri. 

11 

NW— SW 

Very  fine  and  clear;  a  few  QVrt. 

18 

N— S 

The  lame. 

19 

N— S 

The  lame. 

SO 

The  wme. 

SI 

The  aame. 

88 

NW 

The  same ,  much  nind  ;  a  ea]«  at  one  time. 

8S 

NW~E 

Urillianlday. 

S4 

N-E 

Cloudf. 

es 

Very  line  and  clear. 

S6 

NE-S 

TheMme. 

B7 

SE— NW 

Very  enei  the  opper  current  (NW)  descended  npon  oi  in 
the  evenlDg  at  tlie  lea  breeae  fell. 

8S 

E— SE 

Very  fine,  cle«r  ity. 

Mureh   1 

NE 

VerJ  flne!                  ' 

a 

N— SE 

Very  fine,  and  warm. 

3 

N— SW 

Very  fine;  therm,  al  67}. 

4 

W 

t'rnc;  therm,  at  73;  a  hard  gale  to-day. 

fi 

W— SW 

Much  wind  ,  dark  Cumuhtlrati. 

6 

7 

N— W 
W 

Fine  ,  but  u  the  we.t  current  came  od,  cloads  and  a  haw 

came  up. 
Fine  day  ,  much  wind. 

8 

NW 

The  »ae. 

9 

N— NW 

Very  fine. 

10 

NW 

Very  fine  t  windy. 

11 

N-SE 

Very  fine;  windy. 

IS 

N 

Fine. 

13 

N— SE 

Very  fiue. 

U 

N_SW 

Ploe  oiorning;  cloudy  afternoon. 

16 

N— SE 

Very  fine;  cloiidlees. 

IS 

NE— 8E 

Very  flue. 

IT 

E 

Cloudy  I  very  cold  ;  a  few  drops  of  rain. 

18 

N— S 

Very  fine. 

19 

N— ESE 

Very  One, 

SO 

N— E 

Fine  morning ;  at  niKhl,  cloiidj  and  rain. 

.  ai 

N— E 

Kair.a.m.;  line.p.m. 

ss 

N— H 

Mucbinow  fallen  on  thedislaniAlpsi  flne,a.iD.i  cloudy. 

63 

N 

CloudV,  but  mild. 

94 

N-3 

Fine. 

« 

M-a 

Very  fine. 

86 

E— S 

Very  fine. 

37 

N~E 

Very  fine. 

88 

N— NE 

Very  fine morninKil«iy,p.«. 

SO 

N— SE 

Verjflue. 

3D 

N— SE 

VerJ  fine. 

SI 

NE— E 

Very  line;  evening  windy. 

April  1 

E 

Cloudy;  floe,  p.m.. 

E— SE 

Fine. 

SE 

Fine. 

E— SE 

Hue. 

E 

Very  fine. 

B 

Fine. 

E 

Fine.     . 

E— SE 

Fine, 

— 

Cloudy. 

10 

Fine. 

11 
IS 

z 

Cloudy;  ihowrry. 
Flue. ' 

VoLXii.  w°;h. 
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Remarks  on  the  Climate,  Situation,,  and       [Sevt. 


Day. 

Wind. 

Remarks. 

1817. 

April  13 
14 
15 

mm^ 

Fine. 
Cloady. 
Fine  day» 

16 

-i— 

Fine. 

. 

17 
18 

•     1 

Rainy» 
Fine. 

19  to  23  omitted. 


S4 
25 

26 
27 
28 
29 
30 


N—SE 

N£— SE 

NE— SE 

N 

N— 8 

N—SE 

NE 


Very  f  ne. 

Very  line. 

Fine. 

Rain;  snow  oo  themowitaiDSi  verjtoM; 

Fine,  and  clear. 

Fine ;  and  cloady,  p.  m» 

The  same. 


May  1  and  2,  omitted. 


May  3 
4 
5 
6 

8 
9 
10 
11 
12 
13 


14 
15 
16 
17 

18 

19 

20 


21 
22 

23 

24 

25 
26 


£ 
S£ 
SB 
SE 
SE 

£ 

SW 
SW 

s 

E 

SE— NE 

SE 

SE 

SE 

£ 

£ 

£SE 

S 


SSW 
SW 

SW 

SW 

SW 
SW 


Fine ;  wheat  in  the  ear. 

Very  fine. 

Very  ISiye,  and  clear  of  <;load8. 

Very  fine. 

Fine ;  hazy. 

Hazy ;  clonds  reticnlated ;  a  brisk  E.  wind  f  a  firefly  seen. 

Cloudy ;  showery. 

Fine  morning  ^  large  CMmuU  a%o^  the  mountains.. 

Heavy  rain  early,  a.  m. 

Very  fine  and  clear. 

Fine  day,  and  clears   but  the  N.E.  cnrreot  brought  up^ 

clonds,  p.m. 
Fine;  cloady;  ChrmtrttH, 
Fine  ;  very  hot ;.  Cirrostrati, 
Hazy ;  some  rain  ;  fresh  breeae. 
Very  fine,  and  hot ;  contorted  Cfrrt  in  the  zenith  ;  soon 

after,  a  breeze. 
'  Clouded,  wHh  a  very  hard  eagerly  gale  tiiroBghoat  the  day  $. 

a  few  drops  of  rain. 
Overcast;   dark  drmtrati  over  a  Nimbus;    rain  began 

towards  dusk,  but  slight. 
Clouds  very  low ;  rain,  a.  m. ;.  as  the  sun  got  up,  the  doads 

were  penetrated,  and  began  to  move  away ;  one  part  rose 

in  a  mass  to  a  great  elevation,  the  summit  assuming  a  very 

fine  CumuU  form,  reflecting  the  rays  of  the  sun  in  adazsling 

manner. 

Very  dear  and  fine ;.  the  snow  on  the  Corsican  Alps  dis- 
tinctly visible,  lying  in  the  defiles  distant   about    120« 

miles. 
Fine,  a.  m. ;.  fine  CmnuUf  one  of  which  broke  over  one  of  the 

mountains,  whitening  it  with  snow,  or  hail ;.  auoCher 

broke  over  us  with  a  few  drops  of  rain ;  so6ie  lightning  over 

th^mountains  in  the  evening. 
Very  fine  and  clear  morning;  some  plumose  Cirri  overhead, 

and  the  wind  soon  got  bp  from  W3.W.  to  a  stiff  breeze, 

and  brought  up  a  haze. 
Very  fine  and  bright ;  a  fine  Cumulus,  highly  illuminated  in^ 

the  N.,  over  the  summit  of  one  mountain. 
Cloudy ;  some  rain  ;  fine,  p.  m. 
Cloudy f  some  rain;  afterwards  sky  cleared^  and  brilliant 

afternoon. 


. .  # 
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Ttmperature  of  Nice, 
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Remarks. 


Fine;  windy;  Cirri, 
Very  fine ;  windy. 
Fine;  windy;  Cumuli, 
Fine;  Cirri. 
Fine. 


SIX  MONTHS  OF  OBSERVATION. 

Very  fine,  or  fine  days,  about • •••••  130 

Raiuy,  or  on  which  any  rain  fell  to  my  knowledge.  ••••...•.•    ST 


Article  IV. 

Memoir  relative  to  the  Annular  Eclipse  of  the  Sun,  which  will 
happen  on  September  7,  1820.    By  Francis  Baily,  Esq, 

[The  following  ei^say,  a  few  copies  of  whicTi  have  been  printed 
for  private  distribution,  was  transmitted  by  the  author  to  the 
Editors  of  the  Annals.  The  interesting  nature  of  the  subject 
'mil,  they  are  p^^uaded,  render  it  acceptable  to  their  scientific 
readers.] 

The  solar  eclipse  which  will  happen  on  ,Thursday  Sept  7, 
1820,  will  be  the  greatest  of  all  those  which  have  happened  in 
this  part  of  Europe  ever  since  the  year  1764 ;  and  indeed  of  all 
those  whi(^  will  again  happen  here  before  the  year  1847.  like 
the  two  ecUpses  above  alluded  to,  it  will  be  annular:  tiiat  is,  the 
disc  of  the  moon  will  not  wholly  cover  the  disc  of  the  sun  ;  but, 
in  certain  parts  of  the  earth,  the  sun  will  show  the  appearance 
pf  an  annulus,  or  ring,  rouiid  the  body  of  the  moon ;  the  position 
jmi  magnitude  of  which  will  depend  on  the  situation  of  the 
spectator.  In  no  part  of  England,  however,  wiU  this  annular 
0mearance  be  observed :  *  but,  on  the  continent,  in  any  part  of 
tnat  tract  of  country  which  extends  nearly  in  a  straight  line 
from  the  north  of  Westphalia  to  the  south  of  Italy,  the  inhabit 
tants  will  have  an  opportunity  of  beholding  this  singular  pheno- 
jiwenon. 

Annular  ecUpses  do  not  appear  to  have  been  noticed  by  the 
ancients,  who  probably  confounded  them  with  partial  ones. 
Indeed,  the  only  authentic  accounts  of  any  well  observed  annular 
jeclipses  in  this  part  of  Europe  (besides  the  one  in  1764  above- 
mentioned)  are  those  of  Feb.  18, 1736-7,  and  of  July  14,  1748  ;t 

*  The  eclipse,  however,  wiU  be  annalar  in  the  Shetland  islands :  and  it  will  be 
«f  eoosidisrftblc  magnitude  along  the  whole  eastern  coast  of  Great  Britain. 

T  See  a  detailed  accoapt  of  these  eclipses,  and  of  the  phenomena  attendvcv!^ 
Ibcmj  in  the  Fhil.  Trans,  vol.  zl»  p.  177,  and  vol.  xlv.  v*  ^^^« 
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the  former  of  which  was  observed  by  the  celebrated  Colin 
Maclaurin  at  Edinburgh,  and  the  latter  by  the  Earl  of  Morton 
and  Mr.  Short,  at  Aberdour  Castle,  near  the  same  place.  Indeed 
the  annular  appearance  of  the  eclipse  of  1737  was  confined 
principally  to  Scotland;  and  the  ecUpses  of  1748  and  1764, 
although  visible  to  a  great  part  of  Europe,  were  not  so  generally 
observed  as  could  be  wished,  on  account  of  the  badness  of  the 
weather ;  so  that  we  have  not  any  very  considerable  degree  of 
information  respecting  this  kind  of  solar  eclipses.  Moreover  at 
those  periods  the  lunar  tables  were  so  defective  that  it  could  not 
be  predicted,  with  any  degree  of  accuracy,  where  the  annular 
appearance  would  be  visible ;  so  that  many  valuable  observations 
were  probably  lost  on  that  account.  This  difficulty,  however,  is 
in  a  great  measure  removed  by  late  improvements,  not  only  in  the 
limar  tables,  but  likewise  in  the  analytical  investigations  relative 
to  the  calculation  of  echpses ;  although  the  computations  are 
fitill  very  laborious  and  troublesome. 

Prior  to  the  total  ecUpse  which  took  place  in  London  in  the 
year  1715,  Dr.  HaUey  pubUshed  an  account  of  the  path  of  the 
moon's  shadow  across  the  island  of  Great  Britain ;  and  called 
on  the  inhabitants  to  note  down  their  observations  and  forward 
them  to  him,  in  order  that  he  might  afterwards  compare  them, 
and  thereby  correct  the  elements  made  use  of  in  the  calculation 
of  eclipses.  The  good  effect  of  this  measure  may  be  seen  in  the 
report  which  that  illustrious  astronomer  afterwards  drew  up,  and 
sent  to  the  Royal  Society,  and  which  is  inserted  in  the  Phil. 
Trans.  No.  343,  vol.  xxix.  p.  245.  Mr.  Maclaurin,  likewise^ 
previous  to  the  annular  eclipse  in  1737,  before  mentioned,  wrote 
to  several  persons  in  the  country,  "  desiring  that  they  would 
determine  and  note  down  the  duration  of  the  annular  appearance 
as  exactly  as  possible,  in  hopes,  by  comparing  their  observa- 
tions, to  have  traced  more  correctly  the  path  of  the  centre  and 
limits  of  the  phenomenon/'  And  in  1748  Mr.  Alexander  Monro 
(Professor  of  Anatomy  of  Edinburgh);  by  Mr.  ShoH's  desire, 
wrote  to  all  his  friends  in  different  parts  of  the  country,  to  pre* 
pare  in  the  best  manner  they  could  for  the  most  exact  observa- 
tion of  the  annular  eclipse  which  was  about  to  take  place  in  that 
year.  And  he  regrets  that  he  did  not  make  this  application 
earlier ;  for  he  remarks  that  had  "  my  request  of  having  the 
duration  of  the  annular  appearance  measured  been  made  more 

SubUc  before  the  eclipse  (after  Dr.  Halley's  example  in  1716),  I 
oubt  not  but  I  should  have  been  able  to  have  given  a  more 
exact  account  of  the  progress  of  the  centre  of  this  phenomenon 
and  of  its  limits."  m,  de  L'Isle  also,  with  a  similar  view,  pub- 
lished a  notice  to  astronomers  *  in  order,  as  he  observes, 
^*  exciter  les  curieux  de  I'Europe,  qui  pourront  voir  I'cclipse 

*  AvertUununi  aux  astronomes  sur  Vddipse  annulatre  du  soUil  que  Von  attend  H 
95  Juilieit  1148.  It  was  publisht^d,  however,  only  three  months  prior  to  the  eclipse 
tokiof  place ;  so  that  there  was  scarcdy  time  for  it  to  get  into  general  circaUtioB. 
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annulaire  qui  doit  arriver,  d'y  apporter  toute  rattention  possible, 
et  de  faire,  de  bonne  heure,  toutes  les  dispositions  n^cessaires 
pour  la  bien  observer ;  afin  de  nous  procurer  tons  les  avantages 
qjie  Ton  en  pent  retirer  pour  Tastronomie,  la  geographie,  et  la 
physique/' 

It  is  worthy  of  remark  that  this  ecUpse  (1748)  was  the  first 
that  the  celebrated  Lalande  (to  whom  the  astronomical  world  is 
so  much  indebted)  ever  saw.    He  was  then  only  16  years  of 
age ;  and  the  impression  which  it  made  on  him  fixed  his  future 
pursuits  in  ]i£e,  and  induced  him  to  become  an  astronomer.     It 
indeed  excited  so  much  attention  in  Europe,  that  the  King  of 
France  (Louis  XV)  went  purposely  to  Compiegne  in  order  to 
observe  it,  attended  by  the  Abbe  Nollet,  ana  Messrs.  de  Thury 
and  de  la  Condamine ;  and  furnished  with  every  convenient 
instrument  for  the  purpose.    The  royal  astronomer  there  made 
several  important  oDservations.*   M.  Lembnnier  Ukewise  under- 
took the  journey  from  Paris  to  Edinburgh,  furnished  with  proper 
instruments,  purposely  to  observe  it  during  its  annular  appear-* 
ance ;   and  he  afterwards  published  som^   important  remarks 
thereon.f    M.  de  Ulsle,  above-mentioned,   pubUshed  also  a 
paper  •n  the  subject,  entitled  "  Nouvelle  Theorie  des  Eclipses/^ 
founded  entirely  on  the  recent  observations  that  had  been  made.f 
M.  Pingr6  afterwards  added  very  considerablv  to  these  reflec- 
tions in  his  interesting  memoir,   entitled  "  Itecherches  sur  la 
Longitude  desplusieurs  Villes,^    Mechain  likewise  made  a  ^^at, 
many  Circulations  relating  to  it,  from  the  manuscript  collections 
of  M^  de  L'Isle.   But  it  was  reserved  to  L2^\di,nde,JiJ^ty years  after 
the  event,  to  deduce  the  most  important  conclusions  from  this 
singular  phenomenon,  in  his   paper   "  Sur  la  grande  Eclipse 
"  Annulaire  de  1 748 ."  || 
.  Considering,  therefore,  the  interest  which  has  always  been" 
attached  to  this  kind  of  phenomena,  and  the  important  conclu- 
sions to  be  drawn  from  them,  I  was  somewhat  surprised  to  find 
that  no  particular  notice  has  been  taken  of  the  ensuing  eclipse 
either  in  the  Connaissance  des  Tems,  or  in  the  Nautical  Alma- 
nac ;  but  that  it  is  merely  annoimced  there  in  the  usual  formal 
manner,  without  a  single  remark  on  the  occasion.    It  is  true 
that  M.  Bode,  in  his  ephemeris,  published  at  BerUn,  has  given 
(as  usual)  a  general  outline  of  the  ecUpse,  together  with  a  map 
descriptive  of  the  phases  ;  but  he  has  not  cajfied  on  the  inhabi- 
tants to  look  out  for  this  phenomenon,  nor  drawn  their  attention 
to  any  of  the  subjects  which  it  is  most  desirable  they  should 
observe.     In  order  to  supply  this  defect,  as  far  as  my  humble 

*  The  same  monarch  had  also  made  several  observations  on  the  eclipse  of  1737^ 
at  Versailles,  attended  by  the  celebrated  Cassini. 

i  Seethe  Memoires  de  TAcad.  Roy.  des  Sciences  for  1765,  p.  463. 

t  Ibid,  for  1757,  p.  490. 

S  Ibid,  for  1766,  p.  17. 

I  See  Memoires  de  yjDstituU  (Scien,  Math,  et  Pb^%,^  no\,\\.i^.^^. 
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efforts  will  avail,  I  have  drawn  up  the  following  memoir,  under 
the  hope  that  it  may  induce  others,  who  hare  more  leisure,  and . 
are  at  the  same  time  more  conversant  with  the  subject  than  my- 
self, to  pursue  the  inquiry,  and  suggest  lurther  hints  to  those  who 
may  have  an  opportuni^  of  observmg  this  rare  phenomenon. 

M.  de  L'Isle,  m  his  Avertissement  above  alluded  to  respecting 
the  eclipse  of  1748,  suggested  the  advantage  and  propriety  cw 
some  scientific  person  in  the  principal  states  of  Europe  through 
which  the  shadow  of  the  moon's  umbra  passed  undertaking  to 
announce  to  the  inhabitants  the  several  observations  which  it 
would  be  proper  for  them  to  make ;  and  afterwards  to  collect 
and  arrange  such  observations  for  further  investigation,  if  suffi- 
ciently convinced  of  their  accuracy.  A  similar  plan  might  be 
adopted  in  the  present  instance ;  and,  from  the  more  general 
cBfiusion  of  science,  would  be  more  likely  to  be  attended  with  a 
beneficial  effect.  Such  collections  of  observations  (when  made) 
should  be  sent  by  the  different  collectors  to  one  or  more  of  the 
principal  astronomers  of  Europe,  in  order  that  they  might  be 
iinally  investigated,  and  the  result  laid  before  the  public. 

With  that  view  I  would  take  this  opportunity  of  requesting 
those  into  whose  hands  the  present  memoir  may  fall  to  circulate 
it  as  much  as  possible  on  the  continent,  and  amongst  those 
persons  who,  firom  their  connexion  with  any  foreign  literary 
journal,  may  be  likely  to  difiuse  the  subject  of  it  amongst  the 
mhabitants  of  that  part  of  Europe  and  Africa  where  the  annular 
appearance  will  be  observed.  Such  of  our  own  countrymen, 
likewise,  that  may  be  travelling  in  any  of  the  provinces  on  the 
continent  here  alluded  to,  will  promote  the  interest  of  astronomy 
if  they  would  carefully  note  down  or  coUect  any  of  the  circum- 
stances hereinafter  alluded  to,  or  indeed  any  other  remarkable 
Ehenomena  that  may  happen  during  this  eclipse.  I  shall  be 
appy  to  receive  any  ooservations  of  this  kind  that  may  be 
ftrwarded  to  me,  ana  will  preserve  the  result  of  them,  as  above 
proDosed,  for  a  future  investigation. 

The  elements  of  the  present  eclipse  I  have  computed  from 
M.  Burckhardt's  tables  of  the  moon,  and  M.  DelamDre's  tables 
of  the  sun ;  and  they  are  as  follow.  The  ecliptic  conjunction 
will  take  place  oii  Sept.  7,  1820,  at 

r  IX  ?r  I  P-  ""•  ''^''T'  ^""^^  '''l>at  Greenwich : 
1    49    26    2  p.  m.  mcflwtraie  .... ../ 

i 
And  at  that  time  we  shall  have  the 

True  longitude  of  the  luminaries 6'  14°  47'  40-7" 

Thie  latitude  ofthe  moon  (north) 0  00    44  39-4 

Moon's  horary  motion  from  the  sun.  ......  0  00    27       1*7> 

——  horary  motion  in  latitude  (decreasing)  0  00      2  42*0 

!  horizontal  parallax 0  00    63  53-0 

semidiameter 0  00    44  41*0 
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Sun's  semidiametcr 0»   00^  16'  54-8" 

horizontal  parallax 0    00    00      8-7 

declination  (north)  .•.. '. 0      6    69    41-0 

From  these  elements  it  may  be  detennined  that  the  moon^s 
sbadow  first  touches  the  eartn's  disc  at  IP  23'  a.m.  apparent 
time  at  Greenwich,  in  N.  lat.  69°  43',  W.  long.  90^  60^;* 
«,nd  that  it  finally  leaves  it  at  4^  39f '  p.  m.  apparent  time  at 
Oreenwich  in  N.  lat.  3°  2r,  E.  long.  20®  26'.  Consequently  the 
total  duration  of  the  general  eclipse  to  the  inhabitants  of  the 
earth  will  be  about  6^  IT' ;  but  at  no  one  place  in  particular  wiU 
the  duration  be  much  more  than  half  that  time. 

The  central  path  of  the  moon's  shadow  across  the  earth's  disc, 
"which  is  the  most  material  circumstance  in  inquiries  of  this 
jiiiature  (since  it  serves  to  point  out  those  parts  of  the  world 
where  the  ecUpse  will  be  seen  ammlar),  may  be  determined  with 
considerable  accuracy  from  the  principles  laid  down  by  M. 
Delambre  in  his  "  Traite  (P Astronomic  (vol.  ii.  p.  384) ;  and, 
agreeably  to  the  formulae  which  he  has  there  given,  I  have 
carefuUy  computed  the  following  taUe,  which  shows  the  several 
points  (expressed  by  positions  oflatitude  and  longitude)  through 
which  the  centre  of  the  moon's  shadow  will  pass  in  its  progress 
across  the  earth's  disc  at  the  several  times  therein  mentioned* 
The  first  column  denotes  the  apparent  time  at  Greenwich  at  the 
moment  when  the  centre  of  the  moon's  shadow  passes  the  given 
points  laid  down  in  the  second  and  third  colunuis,  and  the  last 
column  shows  the  corresponding  apparent  time  at  those  places. 


JLfpmrertt  %\mt  at 
Cfreenwichy  p.  m. 

Latitude  North. 

LoDgitade  from 
wich. 

Green- 

Place. 

\^  h4f  39^ 

810  39' 

29" 

W.   1490  32* 

55" 

2*  56'.  27"  a.  pn. 

&5      0 

S3    39 

34 

129    44 

37 

4    16      2 

i      0      0 

82    24 

34 

42    38 

12 

10      9    i7 

8    16 

76      6 

21 

17      3 

15 

12      0      0 

10      0 

75    23 

11 

14    31 

41 

12    11    53    p.m. 

SO      0 

69      9 

41 

5    52 

11 

19    56    31 

30      0 

64    13 

27 

0    46 

50 

A    26    53 

40      0 

69    47 

31 

£.       2    50 

42 

1    ^1    23 

ISO      0 

55    44 

40 

5    48 

32 

2    13    14 

«      d      0 

51     56 

26 

8    26 

4 

2    SS    44 

10      0 

48    18 

42 

10    57 

6 

2    53    48 

SO      0 

44    49 

25 

13    32 

32 

3    14    to 

^      0 

41    25 

32 

16    23 

32 

3    3ft    34 

40      0 

38      3 

53 

19    44 

0 

3    58    56 

50      0 

34    40 

41 

23    59 

43 

4    25    59 

3      0      0 

31      7 

19 

30    24 

13 

5      1    37 

«     11 

27     10 

30 

46      2 

4 

6    12    19 

From  this  table  it  will  be  seen  that  the  central  eclipse  com- 
mences in  N.  lat  8P  39^  2^\  W.  long.  Ug^"  32'  bb'\  when  the 
Bun  and  moon  will  rise  together  (the  centre  of  the  moon  being 

*  All  the  longitudef  in  thh  memoir  are  reckoned  fTomlVie  met\5^tiol  Ox««tt.Y4\0^. 
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directly  on  the  centre  of  the  sun's  disc)  to  the  inhabitants  of  that 
part  of  the  globe,  at  2^  56'  27^'  in  the  morning,  corresponding  to 
\2^  54'  39^'  (or  0^  64'  39^'  *)  in  the  afternoon  at  Greenwich : 
that  the  sun  will  be  centrally  eclipsed  on  the  meridian  (or 
exactly  at  noon)  in  N.  lat.  76^  6'  2V%  W.  long.  17^  3'  16'',  when 
.  it  is  P  8'  16"  in  the  afternoon  at  Greenwich ;  and  that  Ae  sun 
wiU  set  centrally  eclipsed  in  N.  lat.  27°  W  30",  E;  long.  46°  2f 
4"  at  6^  12'  19"  in  Ae  afternoon,  corresponding  to  3**  8'  11"  at 
Ghreenwich. 

If  the  points  mentioned  in  the  second  and  third  columns  of 
the  above  table  be  marked  on  a  good  map,  and  lines  be  drawn 
connecting  these  points,  we  shall  have  the  path  of  the  centre  of 
the  moon's  shadow  across  the  globe.  Whence  it  will  be  seen 
that  the  centre  of  the  shadow,  having  entered  the  earth's  disc 
near  the  North  Pole,t  will  proceed  between  the  Shetland  islands 
and  the  coast  of  Norway  down  the  North  Sea,  and  enter  the 
continent  of  Europe  on  tne  coast  of  Westphalia,  about  halfway 
between  the  Ems  and  the  Weser.  It  will  thence  proceed,  nearly 
in  a  straight  line,  across  Germany  and  the  Tyrol  country,  and 
enter  the  gulf  of  Venice  about  mid-way  between  Trieste  an 
Venice.  Traversing  that  gulf  it  will  cross  the  heel  of  Italy ; 
and,  after  skirting  me  coast  of  the  Morea  and  Candia,  will  pass 
directly  over  Alexandria  in  Egypt,  and  finally  leave  the  earth  in 
Arabia,  near  the  Persian  gulf. 

If  we  set  off  two  other  unes  on  the  map  parallel  to  this  central 
line,  one  on  each  side  thereof,  and  each  at  the  distance  of  about 
130  geographical  miles  from  the  central  line,  the  intermediate 
space  between  these  two  boundary  lines  will  nearly  J  represent 
the  path  of  the  moon's  umbra  ;  and  will  show  all  those  places 
where  the  eclipse  will  be  seen  annular,  or  where  the  whole  body 
of  the  moon  will  appear  on  the  face  of  the  suft.  Some  imcer- 
tainty,  however,  may  exist  with  respect  to  those  towns  which  are 
situated  ^ear  the  borders  of  the  umbra,  such  as  Rotterdam,  Aix 
la  Chapelle,  Liege,  Treves,  Freyburg,  Parma,  Rome,  and  other 
places  on  the  one  side ;  and  Magdeburg,  Leipsic,  Ragusa, 
Athens,  and  other  places  on  the  other  side  of  the  central  path  ; 
since  the  ecUpse  may  or  may  not  be  annular  in  the  neighbour- 
hood of  those  towns  according  to  circumstances.  Nevertheless 
atall  those  places,  and  indeed  to  thq  whole  of  Europe  and  to  a 

•  Tliat  is,  54'  39"  after  12  o'clocl^  at  npon.  Th^  English  astroDQOKirs  begin  th« 
day  at'  noon ;  but  the  French  reckon  from  midnight,  as  in  the  ci?il  n^ode  of  repkon» 
Ing.    There  cannot,  l^owever,  be  any  ambiguity  in  the  present  case  as  to  the  \2\ 

+  It  will  traverse  the  supposed  po2ar  ftonn,. and  the  north  east  coast  of  Green-. 
land,  the  object  of  so  much  laudable  cuiiosity  at  the  present  moment;  so  that  if 
the  adventuroifs  navigators  to  those  parts  should  not  have  returned  before  the  date 
pf  this  eclipse,  they  will  probably  observe  it  in  those  high' latitudes. 

X  It  must  be  evident  to  those  acquainted  with  the  principles  of  astronomy,  that 
fhe  umbra  will  not  be  exactly  of  the  same  width  in  any  two  points  of  its  coBr«e« 
jbiit  will  be  constantly  varying.  It  will  net,  however,  undergo  any  material  s^ltert 
j^^  i/ii/i^f cjpYyf  acroBf  the  contipent  of  Europe, 
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E;reat  part  of  Asia  and  Africa,  the  eclipse  will  be  visible  ;  differ- 
ing only  in  magnitude  according  to  the  eituation  of  the  speotator^ 
But,  in  no  part  will  it  be  annular  except  at  those  places  which  are 
situated  within  the  limits  of  the  umbra,  as  above-mentioned.* 

Those  persona  who  happen  to  be  situated  on  -the  western 
border  of  the  umbra  wiD,  atthetimeof  the  middle  of  the  eclipse, 
see  the  upper  limb  of  the  moon  in  contact  with  the  upper  iimb 
of  the  sun ;  and  consequently  the  unobscured  portion  of  uie  sun's 
disc  will  be  seen  round  the  under  part  of  the  moon.  On  the 
contrary,  those  persons  who  are  on  the  eastern  confines  of  the 
umbra  will  see  the  lower  limb  of  the  moon  in  contact  with  the 
lower  limb  of  the  sun.  Whilst  to  those  who  are  stationed 
directly  in  the  central  path,  the  centres  of  the  sun  and  moon 
will  appear  exactit/  to  coincide  ;  and  an  uniform  luminous  ring, 
equal  m  breadth  to  about  ^'^  part  of  the  sun's  diameter,  wnl 
surround  the  body  of  the  moon.f 

As  there  are  no  two  points  on  the  face  of  the  globe  where  the 
visible  appearances  of  any  solar  eclipse  are  exactly  alike,  it 
would  be  an  endless  task  to  compute  the  phenomena  for  any 
considerable  number  of  places  ;  and  the  usual  mode  amongst 
astronomers  is  to  give  a  general  outline  of  the  path  of  the  moon's 
shadow,  and  to  calculate  the  particular  circumstances  of  the 
eclipse  for  the  metropolis  only,  or  for  some  known  observatoiT ; 
which  calculation  may  be  easily  adapted  to  other  parts  of  the , 
kingdom.  The  notices  which  are  given  in  the  various  epheme- 
rides  on  this  point  are  merely  for  the  purpose  of  informing 
astronomers  to  look  out  for,  and  tiote  down  these  phenomena ; 
and  the  observations  thus  made  are  afterwards  collected  and 
compared  together.  Under  these  circumstances  the  reader 
must  not  expect  to  find  Uie  exact  time  and  appearances  of  this 
eclipse  computed  for  every  place  on  the  contment.  it  will  be 
sufficient  for  his  purpose  if  he  knows  at  what  time  of  the  day  he 
ought  to  look  out  for  its  commencement,  and  at  what  point  of 
the  sun's  disc  he  ought  to  fix  his  attention  in  order  to  observe 
the  first  point  of  contact.  The  following  table  will  show  nearly 
these  several  particulars  for  the  different  places  therein  men- 
tioned-; and  will  assist  the  observer  in  his  computations  for  any 
o^ex  place  within  the  umbra.  These  ^'alues  are  deduced 
meiely  irom  a  projection  of  the  eclipse,  and  are  consequently 

I    given  as  approximations  only,  and  by  no  means  as  the  eiact 
values ;  for,  where  it  is  required  to  have  the  time  true  to  the 
nearest  second,  the  observer  must  calculate  the  phases  of  the 
echpse  for  the  precise  spot  where  he  happens  to  be  stationed. 
The  angles  from  the  vertex  are  all  reckoned  on  the  riglit  hand 
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side  of  the  sun,  as  the  moon  always  makes  the  first  iinpressioa 
on  the  sun's  disc  on  that  side. 


Place  of  Ob8er?atioD. 


Time  ef  Commencemeot. 


,  Mean  Time  at 
Greenwich,  p.m. 


Lerwick  (Shetland) .... 

Bergen  (Norway) 

Amsterdam 

Aix  la  Chapelle 

Hamburg 

Leipsic ^  • . 

Frankfort .  • 

lintz •. .. 

Munich •  •  a^. 

Zurich ,  •  A 

Venice .••••*..•. 

Florence 

Rome 

Naples 

Athens 

Alexandria.  ••••••.... 


12»»  9' 
16 
264- 
30 
31 
37 

34 
44« 

42 
39 
48 
60 
66 
1  1 
18 
40 


Mean  Time  at  tlie 
Place,  p.  m. 


12" 


2 
3 


3' 
37 
.46 
64 
11 
26^ 

4U 
28 

13 

374. 

35 

46 

68 

53 

40 


Ani^lefrom  the 
Vertex. 


52? 
61 
68 
61 

65 
71 

64 
76 
70 
65 
72 
72 
76 
81 
97 
109 


The  whole  duration  of  the  eclipse  will,  at  all  these  places,  be 
rather  more  than  two  hours  and  three  quarters.  But  the  dura-^ 
tion  of  the  annulus  will  not,  in  any  place,  exceed  six  minutes ; 
and  in  some  places  (at  the  conmies  of  the  umbra)  it  will  be 
momentary.  The  nearer  the  spectator  happens  to  be  to  the 
centre  of  the  path  of  the  moon's  umbra,  me  longer  will  the 
annular  appearance  continue. 

{To  b»  cotttinued,) 


Article  V. 

Researches  on  variom  Fatty  Bodies,  and  particularly  on  their 
Combinations  with  Alkalies.    By  M.  Chevreul.* 

After  noticing  the  imperfect  state  of  our  knowledge  on  the 
subject  of  saponification,  and  the  mistaken  ideas  that  have  been 

•  M.  Chevreni  has,  for  some  years,  been  assiduously  directing  bis  attention  to 
this  subject,  and  has,  from  time  to  time,  published  an  account  of  his  experimenty 
in  a  succession  of  papers  inserted  in  the  Annales  de  Cbimie ;  the  first  of  tfaea& 
appeared  in  the  88th  volume  of  that  work ;  they  have  been  continued  at  interralai 
and,  ak  we  learn  from  the  number  for  April  las^t,  are  not  yet  completed.  Wo 
propose  to  give  an  abstract  of  the  whole ;  but  as  the  contents  of  the  earlier  Qt  them 
may  probably  be  known  to  many  of  our  readers,  we  shaU  pass  then  over  in  a 
more  brief  maoner. 
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entertained  respecting  it  by  preceding  chemists^  the  author 
gives  an  account  of  a  new  compound,  which  he  had  discovered 
in  examining  the  soap  which  is  composed  of  hog's-lard  and 
potash.  When  this  soap  is  digested  in  a  large  quantity  of 
water,  a  part  of  it  is  dissolved,  while  a  portion,  whicTi  is  inso- 
luble, is  aeposited  in  the  form  of  small  brilliant  scales,  which  he 
calls  pearly  matter  (matiere  nacree).  These  scales  were  purified 
by  being  repeatedly  washed  in  cold  water,  and  afterwards 
digested  in  alcohol,  to  remove  from  them  the  soluble  soap  and 
the  various  impurities  which  they  contained;  they  were  subjected 
to  the  action  of  diluted  muriatic  acid,  by  which  they  were 
decomposed,  and  a  new  animal  principle  was  obtained,  to  which- 
the  name  of  margarine  was  apphed,  in  consequence  of  its  pearl* 
like  aspect,  and  the  property  which  it  possesses  of  communicat- 
ing the  pearly  lustre  to  the  combinations  which  it  forms  with 
sahfiable  bases. 

The  properties  of  margarine  are  then  described;  it  is  of. a 
pearly-white  colour,  without  taste,  of  a  faint  odour,  a  little  like 
that  of  white  wax,  it  is  Ughter  th^n  water,  and  at  134°  *  melts 
into  a  perfectly  limpid  colourless  fluid,  which,  by  coolings 
crystallizes  into  brilliant  white  needles.  By  distillation,  marga- 
rine is  partially  decomposed  ;  it  is  insoluble  in  water,  but  is  very 
soluble  in  alcohol  when  heated  to  167° ;  as  the  alcohol  cools,* 
the  margarine  is  precipitated,  or  if  the  solution  has  been  satu- 
rated, the  whole  is  converted  into  a, solid  mass. 

The  pearly  matter,  formed  by  the  combination  of  mar^rine 
with  potash,  was  next  examined.  All  the  potash  being  veiy 
carerally  separated  from  it  by  means  of  diluted  muriatic  acid, 
and  the  quantity  of  muriate  of  potash  thus  formed  being  accu- 
rately ascertained,  it  was  calculated  to  be  composed  of 

Margarine 91-91 100-0 

Potash 8-09   8*8 

100-00 

Cold  water  has  no  action  on  the  pearly  matter ;  but  boiling 
water  partially  separates  the  potash  from  it.  It  is  less  soluble 
in  alcohol  than  margarine  ;  if  water  be  added  to  the  alcoholic 
solution,  a  precipitate  is  thrown  down,  which  appears  to  contain 
a  wnaller  proportion  of  potash  than  the  pearly  matter ;  it  was 
foimd  that  about  4-  of  the  alkali  was  united  to  the  water.  If  the 
substance  which  is  separated  from  alcohol  by  water  be  twice 
^ssolved  in.  alcohol,  it  is  deposited  on  cooling  in  its  original 
state,  composed  of  100  parts  of  margarine  to  8*88  parts  of 
potash.  ' 

,'M.  Chevreul  was  then  induced  to  examine,    whether,   if 

*  The  degrees  of  temperature  in  this  abstract  are  al^va'ys  mea^wi^dkX^^  '£;adQit^XL« 
heit's  scale. 
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margarine  be  presented  to  a  heated  solution  of  potash^  contain* 
ing  a  considerably  larger  proportion  of  alkali  than  was  necessary 
to  convert  it  into  the  pearly  matter,  a  more  alkaline  compomia 
would  be  formed.  Upon  making  the  trial,  this  was  found  to  be 
the  case;  by  digesting  in  water  a  quantity  of  potash*  and  marga- 
rine, a  white  matter  was  formed,  which  was  soluble  in  heated 
alcohol,  and  was  deposited  from  it  as  it  cooled  in  the  form  of 
small  needles,  which,  when  treated  with  muriatic  acid^  were 
found  to  be  composed  of  100  parts  of  margarine,  and  17*77  parts 
of  potash,  or  almost  exactly  double  the  proportion  of  potash  in 
the  pearly  matter  described  above.  This  compound  of  margarine 
and  potash  is  white,  not  so  soft  as  the  pearly  matter,  and 
slightly  alkaline  to  the  taste ;  it  is  decomposed  by  water,  the 
pearly  matter  being  reproduced  and  the  additional  quantity  of 
potash  separated.  This  decomposition,  however,  only  takes 
place  when  the  quantity  of  water  employed  is  large  ;  for  if  it  be 
used  in  small  quantity,  the  decomposition  is  only  partial,  and  a 
thick  transparent  mucilage  is  formed.  M.  Chevreul  regards  tiiis 
as  a  saturated  compound  of  the  two  substances.  Margarine 
decomposes  the  subcarbonate  of  potash,  carbonic  acid  is  disen- 
gaged, and  the  pef^jly  matter  is  formed. 

As  it  appears  that  margarine  possesses  some  of  the  leading 

{properties  of  acids,  it  becomes  a  question  for  consideration,  how 
ar  it  is  entitled  to  the  denomination  of  an  acid.  It  is  necessary, 
therefore,  to  determine  what  are  the  characters  of  acids ;  and 
M.  Chevreul  states  the  following  as  those  which  have  been 
generally  considered  to  be  essential ;  the  sour  taste,  their  attrac- 
tion to  the  positive  galvanic  pole,  their  neutraUzing  salifiable 
bases,  and  their  effect  upon  vegetable  colours.  The  Jiralue  of 
these  several  characters,  as  indicative  of  acidity,  is  then  dis- 
cussed ;  it  is  stated  that  the  sour  taste  is  not  found  in  aU  f^cids, 
that  the  attraction  for  the  positive  pole  is  not  confined  to  acids, 
and  that  the  same  is  the  case  with  the  neutralization  of  alkalies  ; 
with  respect  to  the  effect  of  acids  upon  vegetable  colours,  that 
the  reddening  of  litmus  has  been  generally  regarded  as  the  most 
characteristic  property,  and  that  no  body  which  is  considered  as 
an  acid  is  destitute  of  it.  Upon  the  whole,  the  properties  of 
margarine  are  such  as  have  generally  been  supposed  to  entitle 
a  body  to  the  denomination  of  an  acid ;  for  it  not  only  reddens 
litmus,  but  it  separates  potash  from  carbonic  acid,  and  form9 
combinations  that  are,  in  all  respects,  analogous  to  neutral  saltsV 
Its  composition  may,  perhaps,  appear  an  objection  to  this  deci- 
sion ;  but  it  is  now  generalfjr  admitted  by  the  modem  chemists',  ' 
that,  in  the  classification  of  bodies,  analogy  of  properties  is  tQ  ' 
be  considered  more  than  composition. 

M.  ChevreuVs  Second  Memoir.* 
In  the  former  paper,  the  author  had  examined  the  nature  of 

*  Abstracted  from  Ann.  de  Cbim.  xciv.  80. 
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one  of  the  compounds  resulting  from  the  union  of  hog's-lard 
and  potashy  which  he  found  to  consist  of  the  alkali  and  marga- 
rine. He  now  proposes  to  examine  the  other  compound,  which 
differs  from  the  former  in  the  obvious  and  essential  circumstance 
of  being  soluble  in  cold  water, 

M.  Chevreul  began  by  carefully  purifying  the  fat,  and  after- 
wards digested  250  parts  of  it  with  150  of  potash  for  two  days, 
at  a  temperature  of  about  175°,  by  which  the  fat  was  completely 
dissolved ;  the  compound  became  opaque,  and  a  yellowish  fluid 
spontaneously  separated  from  it,  the  nature  of  which  was  exa^- 
mined.  It  was  found  to  consist  of  the  carbonate  of  potash,  with 
a  great  excess  of  base,  arising  from  too  large  a  proportion  of 
potash  having  been  added  to  the  fat,  a  litUe  acetic  acid,  an 
aromatic  principle,  and  the  sweet,  principle  of  oils.  The  soap 
itself  was  next  examined  :  it  was  com|)letely  dissolved  by  boiUng 
water ;  but  as  the  fluid  cooled,  a  large  quantity  of  the  pearly 
matter  separated,  and  it  required  10  successive  operations,  per- 
formed at  an  interval  of  several  days,  to  remove  all  this  matter 
from  it.  The  solution  of  the  pure  soap  was  decomposed  while 
hot  by  pure  tartaric  acid ;  the  fat  appeared  in  the  form  of  white 
masses,  which  melted  into  a  yellowish  oil.  The  fluid  which 
contained  the  acidulous  tartarate  of  potash  was  poured  ofl*  and 
distilled,  and  a  quantity  of  acetic  ap id,  of  the  aromatic  principle, 
and  a  little  of  the  sweet  principle,  were  procured.  The  fat, 
which  had  been  separated  from  the  potash  by  the  tartaric  acid, 
was  of  a  yellow  colour,  melted  at  about  60°  ;  its  weight  compared 
to  that  of  the  fat  originally  employed  was  as  120  to  250.  rhese' 
120  parts  were  melted,  and  added  to  72  parts  of  potash,  dissolved 
in  480  parts  of  water,  at  the  temperature  of  86°.  When  the 
soap  thus  formed  was  added  to  cold  water,  a  very  sm;all  quantity 
only  of  the  pearly  matter  was  precipitated  ;  but  this  was  found,  by 
repeating  the  experiment  with  a  smaller  quantity  of  potash,  to 
depend  upon  an  excess  of  alkali  preventing  the  separation  of 
the  pearly  matter ;  for  under  these  circumstances,  a  portion  of 
it  was  still  deposited.  When  by  this  means  the  pearly  matter 
was  completely  separated,  the  fat  was  obtained  nearly  in  a  fluid 
state,  and  was  then  found  to  possess  the  following  properties. 
It  had  a  rancid  odour  and  taste ;  at  the  temperature  of  66^  its 
specific  gravity  is  -898;  at  about  43°  it  concretes  into  white 
needles  ;  while  it  remains  fluid  it  possesses  a  light  yellow  colour, 
similar  to  that  of  olive  oil.  Suspecting  that  this  yellow  colour, 
as  well  as  that  of  other  oils  and  resins,  depended  upon  a  matter 
extraneous  to  it,  M.  Chevreul  endeavoured  to  separate  it  by 
boiling  ihe  fluid  fat  with  carbonate  of  barytes,  in  the  proportion 
of  two  parts  of  the  latter  to  one  of  the  former,  mixed  with  a 
quantity  of  water.  The  result  of  this  operation  is  the  disengage- 
ment of  carbonic  acid,  and  the  combination  of  the  fluid  fat  witJi 
the  barytes,  soms  to  form  a  yellow,  viscid,  saponaceous  tttas^'fe. 
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By  separating  the  water^  eraporating  it,  and  treating  the  BoHd 
residue  with  alcohol,  a  quantity  of  yellow  colouring  matter  is 
procured,  while  the  soap  of  barytes  was  left  pure  and  colourless. 
The  next  object  was  to  ascertain  the  composition  of  this  soap : 
for  this  purpose  a  portion  of  it  was  put  into  a  platina  crucible, 
which  was  then  graduaUy  raised  to  a  red  heat,  by  which  a  (j^uan- 
tity  of  carbonate  of  barytes  was  obtained,  combined  with  a 
minute  portion  of  carbon ;  sulphuric  acid  was  added,  and  by 
comparing  the  quantity  of  sulpnate  of  barytes  formed  with  the 
8oap  employed,  ne  determined  the  composition  to  be, 

Fluidfat 77-55 100-00 

Barytes 22-45   28-96 

100-00 

By  decomposing  diis  barytic  soap  with  sulphuric  acid,  the 
fluid  fat  is  separated  in  a  very  pure  state,  and  was  supposed, 
like  the  pure  margarine,  to  possess  the  power  of  reddening 
litmus. 

The  Jluid  fat  seems  to  be  capable  of  forming  two  combinations 
with  potash  ;  the  first,  with  a  minimam  of  alkali,  which  is  gela-» 
tinous,  soluble  in  alcohol,  but  insoluble  in  water ;  the  other  is 
soluble  in  water,  but  appears  to  be  decomposed  into  potash  and 
into  the  other  species  of  soap,  when  it  is  diffused  through  a 
large  quantity  ot  fluid.  Water  appears  to  exercise  the  same 
kind  of  action  upon  the  soap  of  the  fluid  fat  as  upon  that  of 
margarine ;  that  is,  it  reduces  it  to  potash  and  the  super-soap  ; 
a  greater  quantity  of  fluid  and  a  longer  space  of  time  are,  how- 
ever, necessary  to  complete  the  operation.  The  experiments 
which  were  performed  m  order  to  investigate  all  these  points 
require  a  very  long  space  of  time  for  their  completion,  some  of 
them  as  much  as  18  months,  and  they  are  among  the  most 
elaborate  in  the  whole  science  of  chemistry.  The  general  con- 
clusions which  the  author  deduces  from  his  experiments  are, 
that  the  soap  formed  by  the  union  of  lard  and  potash  is  not  a 
mere  binary  compound,  but  is  composed  of  margarine,  fluid  faty 
a  volatile  oil,  and  an  orange-coloured  matter.  These  bodies  are 
saturated  with  potash ;  the  first  two  exist  in  a  much  greater 
proportion  than  the  last  two,  and  maybe  regarded  as  theessenh- 
tial  constituents  of  soap.  The  experiments  which  have  been 
related  above,  and  the  conclusions  to  which  they  lead,  enable 
us  to  explain  the  maimer  in  which  soap  acts  when  it  removes 
grease  from  stuffs.  It  in  fact  depends  upon  a  portion  of  the 
alkali  being  set  at  Uberty,  and  thus  being  enaUed  to  act  upon 
fatty  substances,  in  consequence  of  the  decomposition  of  the 
soap  of  margarine  by  the  addition  of  water.  The  same  decom- 
position may  be  effected  in  the  soap  of  the  fluid  fat,  provided  it 
be   diluted  with  a  sufficient  quantity  of  water;  but  probably 
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the  principal  operation  of  this  substance  is  to  yield  to  the  fatty 
matters  a  portion  of  its  alkali,  so  as  to  form  them  .into  a  super- 
9oap,  while  it  is  itself  reduced  to  the  same  state. 

M.  ChevreuPs  Third  Memoir,* 

Tlie  object  of  this  memoir  is  to  ascertain  whether  the  bodies 
which  are  found  after  the  process  of  saponification  are  t^e  essen- 
tial products  of  that  process,  or  if  they  previously  existed  in  the 
fat,  and  in  this  way  to  become  acquainted  witn  the  theory  of 
saponification  and  with  the  composition  of  fat*  M.  Chevreul 
first  inquires  whether  the  acetic  and  carbonic  acids,  which  are 
found  in  certain  stages  of  the  operation,  are  essential  to  it ;  and 
the  result  of  his  inquiry  is,  that  they  are  not  so,  but  that  they 
depend  upon  some  impurity  in  the  substances  employed.  He 
next  inquires  whether  oxygen  gas  be  necessary  to  saponification ; 
mnd  by  forming  a  portion  of  soap. in  a  situation -where  it  wa& 
deprived  of  all  contact  with  the  air,  he  found  that  it  was  not 
necessary  for  the  union  of  the  fat  and  the  potash,  nor  for  the 
separation  of  the  pearly  matter,  provided  the  soap  be  diffused 
through  a  sufficient  quantity  of  water. 

The  next  topic  is  respecting  the  change  which  the  fat  expe- 
riences during  saponification ;  and  in  order  to  ascertain  this 
point,  M.  Chevreul  enters  into  a  detailed  examination  of  the 
nature  and  properties  of  fat  before  and  after  it  has  undergone 
ibis  process.  The  difierenees  were  found  to  be  considerable : 
besides  a  change  in  colour  and  consistence,  the  melting  point  ift 
different,  being  78*6^  for  the  fat  in  its  natural  state,  and  103^ 
after  saponification  ;  in  the  former  state  it  is  nearly  insoluble  in 
idcohol,  and  does  not  redden  htmus,  while  in  the  latter  state  it  is 
extremely  soluble  in  alcohol,  and  powerfully  affects  the  colour  of 
litmus.  We  must,  therefore,  conclude,  either  that  the  fat  has 
experienced  a  considerable  alteration  by  the  action  of  the  potash^ 
or  that  it  originally  consists  ofmscrgmnefjluidfaty  together  with 
a  colouring,  an  odoriferous,  and  a  sweet  pnnciple ;  and  that 
these  bodies  have  so  strong  an  affinity  for  each  other  as  to 
conceal  their  specific  properties  ;  it  is,  however,  very  difficult  to 
conceive  how  this  could  be  the  case,  when  we  consider  the 
Bature  of  the  difference  which  there  is  between  the  two  bodies. 
-In  order  to  throw  further  Ught  upon  this  point,  M.  Chevreul 
proceeds  to  investigate  whether  fat  ought  to  be  considered  as  a 
simple  proximate  principle.  By  dissolving  the  fat  in  a  large 
«uiantity  of  alcohol,  and  observing  the  manner  in  which  its 
idifferent  portions  were  acted  upon  by  this  substance,  and  again 
separatea  from  it,  it  is  concluded  that  fat  is  composed  of  an  oily 
nAstancey  which  remains  fluid  at  the  ordinary  temperature  of  the 
atBQtosphere  ;  and  of  another  fatty  substance  which  is  much  less 
fiuuUe^    Hence  it  follows  that  fat  is  not  to  be  regarded  as  a 
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simple  principle,  but  as  a  combination  of  the  above  two  princi- 
ples, which  may  be  separated  without  alteration.  One  of  these 
substances  melts  at  about  46®,  the  other  at  100° ;  the  same  quan- 
tity of  alcohol  which  dissolves  3'2  parts  of  the  oily  substance 
dissolves  1*8  only  of  the  fatty  substance ;  the  first  is  separated 
from  the  alcohol  in  the  fomi  of  an  oil,  the  second  in  that  of 
small  silky  needles.  We  perceive  that  the  above  substances 
differ  as  much  from  marganne  ^md  fluid  fat  as  natural  fat  differs 
from  tliat  which  has  been  saponified. 

Each  of  the  constituents  of  natural  fat  was  then  saponified  by 
the  addition  of  potash ;  and  an  accurate  description  is  given  of 
the  compounds  which  were  formed,  and  of  the  proportions  of 
their  constituents.  The  oily  substance  became  sapomfied  more 
readily  than  the  fatty  substatu^e ;  the  residual  fluids  in  both  cases 
contained  the  sweet  oily  principle ;  but  the  quantity  that  pro- 
ceeded from  the  soap  formed  of  the  oily  substance  was  four 
or  five  times  as  much  as  that  from  the  fatty  substance ;  the 
latter  soap  was  found  to  contain  a  much  greater  proportion  of 
the  pearly  matter  than  the  former,  in  the  proportion  of  7*6  to 
2*9 ;  the  proportion  of  the  fluid  fat  was  the  reverse,  a  greater 
quantity  of  tnis  being  found  in  the  soap  formed  from  the  oOy 
substance  of  the  fat. 

When  the  principles  which  constitute  ftit  unite  with  potash,  it 
is  probable  diat  they  experience  a  change  in  the  proportion  ci 
their  elements;  this  change  developes,at  least  tnree  bodies, 
margarine,  fluid  fat,  and  the  sweet  principle ;  and  it  is  remark- 
able that  it  takes  place  without  the  absorption  of  any  foreign 
substance,  or  the  disengagement  of  any  of  the  elements  which 
are  separated  from  each  other.  As  this  change  is  effected  by 
the  intermedium  of  the  alkali,  we  may  conclude  that  the  newly 
formed  principles  must  have  a  strong  affinity  for  salifiable  bases, 
and  will  in  many  respects  resemble  the  acids ;  and,  in  fact,  they 
exhibit  the  leading  characters  of  acids  in  r^dening  litmus,  in 
decomposing  the  alkaline  carbonates  to  unite  to  their  bases,  and 
in  neutralizing  the  specific  properties  of  the  alkahes. 

M,  ChevreuVs  Fourth  Memoir.* 

The  subject  of  M^  ChevreuFs  fourth  paper  is  the  action  of 
certain  salifiable  bases  upon  hog's-lard,  and  the  capacities  for 
saturation  of  margarine  and  fluid  fat.  Having  already  pointed 
out  the  analogy  between  the  properties  of  acids  and  the  prin- 
ciples into  winch  fat  is  converted  by  means  of  the  alkalies,  the 
next  object  was  to  examine  the  action  which  other  bases  have 
upon  fat,  and  to  observe  the  effect  of  water,  and  of  the  cohesive 
force  of  the  bases  upon  the  process  of  saponification.  The  sub- 
stances which  the  author  subjected  to  experiment  \7ere  soda, 
the  four  tilkaline  earths,  alumine,  and  the  oxides  of  zinc,  copper, 

*  Abstracted  from  Ado.  de  Chim.  zciv.  235. 
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and  lead.  After  giving  a  detail  of  the  processes  which  he 
employed  with  these  substances  respectively,  he  draws  the 
following  general  conclusions.  Soda,  barytes,  strontian,  lime^ 
the  oxide  of  zinc,  and  the  protoxide  of  lead,  convert  fat  into 
margarine,  fluid  fat,  the  sweet  principle^  the  yellow  colouring  prin^ 
ciphj  and  the  odorous  principle^  precisely  in  the  same  maimer  as 
potash.  Whatever  be  the  base  that  has  been  employed,  the 
products  of  saponification  always  exist  in  the  same  relative 
proportion.  As  the  above-mentioned  bases  form  with  marga- 
rine and  the  fluid  fat  compounds  which  are  insoluble  in  water,  it 
follows  that  the  action  of  this  liquid,  as  a  solvent  of  soap,  is  not 
essential  to  the  process  of  sapomfication.  It  is  remarkable  that 
the  oxides  of  zinc  and  of  lead,  which  are  insoluble  in  water,  and 
#luch  produce  compounds  equally  insoluble,  should  give  the 
sune  results  with  potash  and  soda,  a  circumstance  which  proves 
tltat  tliose  oxides  nave  a  strong  alkaline  power.  Although  the 
analogy  of  magnesia  to  the  alkalies  is,  in  other  respects,  so 
ttrildng,  yet  we  find  that  it  cannot  convert  fat  into  soap  under 
the  same  circumstances  with  the  oxides  of  zinc  and  lead.  But 
idthou^h  magnesia  does  not  saponify  fat,  it  forms  with  it  an 
homogenous  substance^  firom  which  the  fat  does  not  separate 
even  when  placed  in  boiling  water,  notwithstanding  the  differ- 
ence in  the  specific  gravity  of  the  ingredients.  Alumine  that 
has  been  mixed  with  fat  is  entirely  separated  from  it  by  this 
tteans'.  Hence  we  may  estabUsh  three  gradations  in  the  action 
of  salifts^le  bases  on  fat,  that  in  which  a  perfect  saponification 
k  produced,  as  is  the  case  with  the  alkalies,  where  there  is  a 
VDioii  but  not  a  proper  saponification,  as  with  magnesia, 
and  where  there  appears  to  oe  no  union,  as  in  the  case  of 
afaraiine. 

The  author  next  proceeds  to  examine  the  quantity  of  fat  which 
a  given  weight  of  potash  can  saponify,,  in  order  to  form  a  stan- 
dard of  comparison  for  tiie  other  saponaceous  compounds)  when 
it  was  found  that  100  parts  of  hog's-lard  were  reduced  to  the 
completely  saponified  state  by  16*36  parts  of  potash.  He  now 
enters  upon  the  consideration  of  the  different  soaps  that  are 
capable  of  being  formed  by  the  margarine  and  the  fluid  fat 
ieapectively,  and  endeavours  to  estimate  the  proportions  of  which 
tfley  consist.  The  soap  composed  of  margarine  and  potash,  as 
has  been  stated  above,  exists  in  two  proportions,  the  saturated 
eemponnd,  consisting  of  100  parts  of  margarine  to  17*77  of 
potaiih ;  l^e  other,  or  the  super-margarate,  consisting  of  100 
Mris  of  margarine  to  only  half  the  former  quantity  of  potash, 
o*8  parts;  It  is  observed  that  in  the  first  of  these  combinations 
Ae  mai^arine  saturates  a  quantity  of  base,  which  contains  three 
]^ttrt8  of  oxygen,  proceeding  upon  the  estimate  that  100  parts  of 
]^otash  contain  17  of  oxygen.  M.  Chevreul  then  prepared 
soaps  composed  of  margarine  and  soda,  margarine  and  baryl^^^ 
margarine  and  strontian^  and  margarine  and  ^m.e  *^  \>^  dL<&Q.Q^xa« 
posing  them  hy  an  acid^  and  findiug  the  auaxit^tj  ol  Xk<^\)^3:A!L  qx 
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earthy  salt  that  was  thus  formed,  he  was  able  to  estuuate  the^ 
quantity  of  base  that  had  been  united  with  the  margarine  in  each 
of  the  compounds.    These  were  found  to  be  as  follows  i 

Margarine 100-00^ 

Soda 12-72 

Margarine  . . 100-00 

Barytes 28-93 

Margarine 100-00 

Strontian 20-23 

Margarine 100-00 

Lime 11-06 

By  calculating  the  amount  of  oxygen  contained  in  these 
liferent  bases,  it  appears  that  in  these  compounds,  as  well  a» 
in  that  of  magarine  and  potash,  the  margarine  unites  to  about 
three  per  cent,  of  oxygen.  By  boiling  margarine  with  the  sub- 
acetate  of  lead,  a  compound  was  formed  of  margarine  and  the 
protoxide  of  lead,  which  consisted  of  100  parts  of  margarine  to 
83*78  parts  of  the  protoxide  of  lead  ^  but  as  this  would  contain 
nearly  six  per  cent,  of  oxygen,  it  was  supposed  to  be  a  sub-soap, 
or  one  with  an  under  proportion  of  base.  By  boiling  together 
the  saturated  solutions  of  nitrate  of  lead  and  soap  of  potash,  a 
neutral  compound  of  margarine  and  oxide  of  lead  was  procured^ 
composed  of  margarine  100  parts,  and  41-73  parts  of  oxide  of 
lead ;  the  oxygen  in  this  quantity  of  oxide  of  lead  is  2'98. 

M.  Chevreul  next  proceeds  to  examine  the  compounds  formed 
by  the  union  of  the  Jluid  fat  with  the  different  bases.  It  wa» 
found  more  difficult  to  ascertain  the  composition  of  these  soaps 
than  of  the  soaps  of  margarine,  because  it  was  less  easy  to  pro- 
cure the  fluid  fat  in  a  uniform  state,  always  exhibiting  the  same 
Sroperties  ;  under  one  form  in  which  it  was  procured  it  remained 
uid  almost  to  the  freezing  point  of  water,  while  another  spe- 
cimen congealed  at  43**.  The  soap  of  the  fluid  fat  and  barytes 
was  found  to  consist  of  fluid  fat  100  parts,  and  barytes  about 
27  parts,  which  will  give  2-83  per  cent,  of  oxygen  in  the  com- 
pound. The  soap  of  fluid  fat  and  strontian  consists  of  100  parts  of 
the  fluid  fat  to  19*38  of  strontian,  containing  2-81  parts  of  oxygen  j 
and  the  soap  of  the  fluid  fat  and  the  protoxide  of  lead  may  be 
estimated  at  about  100  parts  of  the  fluid  fat  to  114*81  of  the 
oxide  of  lead.  There  was  some  difficulty  in  estimating  the 
Composition  of  the  soap  of  the  fluid  fat  and  potash,  in  conse- 
quence of  the  tendency  which  these  bodies  have  to  fonUi^a 
super-soap  as  well  as  a  neutral  soap  ;  but  by  a  careful,  synthe- 
tical experiment,  the  author  ascertained  the  proportion  of  the 
Qonstituents  to  be  100  parts  of  the  fluid  fat  to  16*5o  of  the  base  ; 
Iftis  quantity  of  base  contains  2*82  parts  of  potash.  The  soap 
of  liife  fluid  fat  and  soda  consists  of  10*11  parts  of  alkali  to  100 
parts  of  fati  M.  Chevreul  then  states  the  composition  of  some 
aftbe  other  iSaponaceous  coiu]jo\iuda  forip^ed  by  the  Jiuid  fat ; 
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with  lime  it  combines  in  the  proportion  of  100  parts  to  9*64 ; 
with  magnesia^  7*52;  with  oxide  of  zinc,  14*83  ;  with  peroxide 
of  copper,  13*93  ;  the  soap  of  copper  was  of  a  green  colour;  as 
was  also  the  case  with  the  soap  composed  of  the  black  peroxide 
of  copper  and  margarine.  Soaps  were  also  formed  of  the  fluid 
fat  with  the  oxide  of  cobalt,  which  was  of  a  bluish  green 
colour;  with  the  oxide  of  nickel,  of  a  yellowish  green;  and  with 
oxide  of  chrome,  which  was  of  a  violet  colour:  in  these  last 
cases  the  exact  proportions  in  which  the  substances  combine 
were  not  ascertained.  The  above  experiments  establish  in  a 
decided  manner  the  strong  analogy  which  exists  between  n;iar- 
garine  and  the  fluid  fat  and  acids  ;  they  have,  like  these  bodies, 
determined  capacities  for  saturation,  while  their  combinations 
with  salifiable  bases  may  be  regarded  as  forming  a  distinct  class 
of  salts.  The  art  of  making  soap  consists,  therefore,  in  convert- 
ing fatty  bodies  into  oily  acids  by  means  of  alkalies ;  and  in 
forming  these  acids  into  compounds  subjected  to  definite  pro- 
portions. 

M.  Chevreul's  Fifth  Memoir,* 

The  subject  of  this  memoir  is  adipocire ;  by  which  is  meant 
the  crystallized  substance  that  enters  into  the  composition  of 
human,  biliary  calculi,  spermaceti,  and  the  peculiar  matter 
obtained  from  dead  bodies.  The  term  adipocire  was  introduced 
by  Fourcroy,  and  was  applied  by  him  to  the  three  substances 
mentioned  above,  which  ne  conceived  to  be  varieties  only  of  the 
same  primary  compound ;  and  in  the  latter  case,  as  obtained 
from  the  muscular  parts  of  animals  that  had  experienced  a  pecu« 
liar  change  in  the  earth  to  be  converted  into  the  state  of  a  soap 
by  the  addition  of  ammonia.  These  opinions  of  Fourcroy, 
however,  M.  Chevreul  supposes  to  be  erroneous.  He  begins  by 
examining  the  crystallized  matter  of  human,  biUary  calculi ;  the 
properties  of  this  substance  are  described;  it  melts  at  about 
378^,  and .  crystallizes  by  cooUng  into  radiated  plates ;  it 
appeared  to  be  only  partially  decomposed  by  distillation ;  it  is 
readily  dissolved  by  boiUng  alcohol,  but  it  seemed  to  be  inca- 
pable of  forming  a  soap  with  potash. 

The  properties  of  spermaceti  are  «iext  examined ;  it  melts 
at  about  112® ;  it  is  not  much  altered  by  distillation ;  it  dissolves 
iseadily  in  alcohol,  but  separates  as  the  fluid  cools ;  the  solution 
has  no  effect  in  changing  the  colour  of  the  tincture  of  Utmus,  a 
circumstance,  as  it  is  observed,  in  which  it  differs  from  marga- 
rine, a  substa^nce  which,  in  many  respects,  it  resembles.  Sperm^ 
aceti  is  capable  of  being  saponified  by  potash,  with  nearly  the 
same  phenomena  as  when  we  subn^it  hog's-lard  to  the  action  of 
potash,  although  the  operation  i$  effected  with  more*  difficulty, 
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For  the  purpose  of  analyzing  the  soap,  it  was  added  to  a  large 
quantity  of  water,  and  kept  at  the  teniperature  of  212** ;  it  wa» 
not  dissolved;  but  the  fluid,  as  it  cooled,  deposited  a  large  quan^ 
tity  of  opaque  flakes.  A  portion  was  kept  suspended^  which 
bad  a  brilliant  and  pearl-like  appearance ;  this  was  collected, 
and  dissolved  in  boihng  alcohol,  from  which  it  was  in  part  depo* 
sited  by  the  coohng  of  the  fluid :  this  was  the  proper  «oap 
formed   of  spermaceti  and  potash.      This   soap,   after  being 

{properly  purified,  was  decomposed  by  muriatic  acid,  when  it  was 
bund  to  be  composed  of  a  pecuhar  fatty  substance,  to  which 
M.  Chevreul  gives  the  name  o{  saponified  spermaceti  dXid  poifiAhf 
in  the  following  proportions  : 

Saponified  spermaceti.  . .  92-462   100-00 

Potash 7-538   8-16 

The  soap,  of  spermaceti  is  white,  and  is  without  taste.  Alco- 
hol, which  has  been  saturated  with  it  at  the  boiling  heat, 
concretes  into  a  mass  as  it  cools ;  the  solution  sUghtly  reddens 
hematine,  but  has  no  action  upon  litmus,  in  which  respect  it 
diflers  considerably  from  the  super-soap  of  margarine.  The  soap 
of  spermaceti  is  insoluble  in  water;  but  if  it  be  boiled  for  a  l<Mig 
time  in  this  fluid,  a  quantity  of  the  alkali  is  sepaiuted  from  it. 
The  soap  itself,  by  this  process,  appears  to  be  decomposed  into 
two  compounds  containing  diflerent  proportions  of  potash ;  one> 
5*48  parts  of  potash ;  and  uie  other,  feur  parts  to  100  part»  of  the 
saponified  spermaceti. 

M.  Chevreyl  then  examined  the  properties  of  the  saponified 
spermaceti ;  its  melting  point  is  the  same  with  pure  spermaceti, 
but  it  is  more  soluble  in  alcohol ;  the  solution  reddens  litmua; 
and,  as  it  cools,  concretes  into  a  crystaUine  mass  ;  it  is  capable 
of  being  combined  with  an  additional  quantity  of  potash,  so  as 
to  foiin  a  soap  similar  to  that  described  above.  The  author  next 
enters  into  a  minute  analysis  of  the  substances  which  are  con- 
nected with  the  saponified  spermaceti  in  the  process  by  which  it 
is  formed ;  he  supposes  them  to  be  as  follows :  1 .  Saponified 
spermaceti ;  2.  An  oil  which  is  fluid  at  tiie  ordinary  temperature 
of  the  atmosphere  ;  3.  A  concrete  oily  substance ;  4.  A  yellow 
matter  ;  and,  5^  A  volatile  oil :  but  it  is  admitted  that  the  last 
four  bodies  exist  in  so  small  quantity  as  to  render  it  difficult  to 
ascertain  their  properties  with  accuracy.  It  is  supposed  that  the 
third  substance  is  a  combination  of  the  first  two ;  and  that  it  is 
particidarly  to  the  second  that  it  owes  its  property  of  beings 
soluble  in  potash.  M.  Chevreul  remarks  that  the  air  may  have 
had  some  effect  upon  these  substances,  particularly  upon 
the  fourth  and  fifth  ;  for  that  the  experiments  occupied;  more 
than  six  months,  during  which  time  they  were  continually: 
exposed  to  the  air.  Saponified  spermaceti  is  very  analogous  to 
margarine ;  but  this  ^lubstance  is  sufficiently  distinct  from  sper- 


1818.]  their  Combinations  with  Alkalies.  197 

maceti  both  in  its  pure  and  in  its  saponified  state.  They  differ 
materially  in  their  boiling  point,  in  their  solubility  in  alcohol, 
and  in  their  capacity  of  saturation  with  potash. 

We  next  proceed  to  the  third  part  of  the  memoir,  an  account 
of  the  fatty  matter  occasionally  formed  in  dead  bodies.  We 
have  an  examination  of  the  substances  which  are  united  to  the 
fatty  matter,  and  afterwards  an  analysis  of  the  fatty  matter 
itself.  The  fatty  matter  was  first  acted  upon  by  alcohol,  and 
afterwards  the  residue,  insoluble  in  alcohol,  was  boiled  with  water. 
The  water  removed  small  portions  of  lactic  acid,  lactate  of  Ume, 
lactate  ofpotash,  a  yellow  colouring  matter,  and  an  azotated 
matter.  Tne  substance  which  was  insoluble  in  water  was  then 
treated  with  muriatic  acid,  and  the  fluid  was  saturated  with 
ammonia,  when  phosphate  of  lime  and  magnesia,  and  oxide  of 
iron  were  deposited :  by  the  addition  of  carbonate  of  ammonia, 
carbonate  of^lime  was  deposited.  The  part  which  was  insoluble 
in  muriatic  acid  was  again  treated  with  boiUng  alcohol,  by  which 
nearly  the  whole  of  it  was  now  dissolved,  except  a  small  quan- 
tityof  an  azotated  matter  and  some  extraneous  substances. 

That  part  of  the  fatty  matter  which  had  been  deposited  from 
boiling  alcohol  was  then  examined ;  it  melted  at  176^ ;  by  pro- 
longing the  fusion,  ammonia  was  disengaged,  and  the  substance 
was  rendered  more  fusible.  The  substance  was  decomposed  by 
muriatic  acid ;  and  from  the  result  of  the  process,  we  learn  that 
it  consisted  of  a  peculiar  fatty  matter,  to  be  afterwards  more 
particularly  examined,  ammonia,  potash,  and  a  minute  quantity 
of  lime  which  were  combined  with  it.  The  alcohol  itself  was 
then  examined,  when  by  gradually  evaporating  it,  two  distinct 
substances  were  separated  from  it,  which  differed  a  little  in 
their  melting  point  and  other  properties,  chemical  and  physical. 
A  portion  of  ammonia,  together  with  lactic  acid  and  some  other 
substances  in  small  quantities,  were  detected  in  the  fluid.  The 
author's  general  conclusion  respecting  the  fatty  matter  of  dead 
bodies  is  that,  even  after  the  lactic  acid,  the  lactates,  and  other 
ingredients  which  are  less  essential,  are  removed  from  it,  it  is 
not  a  simple,  ammoniacal  soap,  but  a  combination  of  various 
fktty  substances  with  ammonia,  potash,  and  hme.  The  fatty 
substances  which  were  separated  from  alcohol,  as  has  been 
remarked  above,  had  different  melting  points  and  different 
sensible  properties.  It  follows  from  M.  Chevreul's  experiments, 
that  the  substance  which  is  the  least  fusible  has  more  affinity 
for  bases  than  those  which  are  more  so.  It  is  observed  that 
adipocire  possesses  the  characters  of  a  saponified  fat;  it  is 
soluble  in  boihng  alcohol  in  all  proportions,  reddens  litmus,  and 
unites  readily  to  potash,  not  only  without  losing  its  weight,  but 
without  having  its  fusibility  or  other  properties  changed. 

As  adipocire  appears  to  exist  in  diHerent  states,  or  as  the 
same  term  has  been  applied  to  substances  possessed  of  d\ff^T^\A. 
properties^    the  author  examined  the  action  of  ipo\.^,^\i  w^oxv 
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different  varieties  of  it,  and  first  upon  adipocire  th&t  is  fusible 
at  113®.  He  saponified  60  parts  of  this  adipocire  by  half  ite 
Weight  of  potash  dissolved  in  water  ;  the  soap  that  was  formed 
was  soft  and  opaque ;  a  mother-water  was  left  of  an  orange 
colour.  The  soap  was  diluted  with  cold  water,  when  40  parts 
of  the  pearl-like  matter  were  extracted  from  it ;  what  remained 
in  solution  being  decomposed  by  tartaric  acid,  16  parts  of  a 
reddish  matter  were  procured,  and  1*6  of  a  white,  flocculent 
matter.  The  mother-water  was  then  examined  ;  by  distillation 
a  quantity  of  ammoniac  and  an  oily  matter  were  obtained,  and 
by  using  different  re-agents,  an  odorous  principle,  and  a  bitter, 
yellow  matter  were  adso  procured ;  by  analyzing  the  pearly 
matter  of  the  soap  of  adipocire,  this  body  was  found  to  consist 
of  margarine,  of  a  fatty  matter  which  is  fluid  at  44*6°,  of  a  yellow, 
colouring  principle,  and  of  an  odoriferous  principle.  An  adipo- 
cire which  is  fusible  at  129°  was  then  subjected  to  the  same 
series  of  operations  with  the  preceding,  when  it  was  found  to 
contain  the  same  principles,  but  in  different  proportions ;  it  dif- 
fered especially  in  contaiiiing  more  margaiine  than  the  former. 

The  author  then  compares  the  margarine  of  the  fatty  matter 
from  dead  bodies  with  that  from  the  soap  of  hog's-lard.  They 
are  both  soluble  in  the  same  proportions  in  boihng  alcohol ;  the 
solutious  both  of  them  redden  litmus,  and  deposit  briUiant  crys- 
tals as  they  cool.  They  are  similarly  affected  by  heat>  they 
combine  with  potash  in  the  same  proportions,  and  they  form 
soaps  which  exhibit  very  nearly  the  same  properties.  The 
points  in  which  they  diner  are  their  fusibiUty,  and  the  form 
which  they  assume  when  they  pass  from  the  fluid  to  the  sohd 
state  ;  but  these  difterences  are  not  considerable,  and;  perhaps, 
are  not  sufficient  to  induce  us  to  regard  the  substances  as  essen- 
tially dissimilar. 

In  his  third  memoir,  M.  Chevreul  has  shown,  that  hog's-lard, 
in  its  natural  state,  has  not  the  property  of  combining  with 
alkalies ;  but  that  it  acquires  it  by  experiencing  some  change  in 
the  proportion  of  its  elements.  This  change  being  induced  by 
the  action  of  the  alkali,  it  follows  that  the  bodies  of  the  new 
formation  must  have  a  decided  affinity  for  the,  species  of  body 
which  has  determined  it.  If  we  apply  this  foundation  of  the 
theory  of  saponification  to  the  change  into  fat,  which  bodies 
buried  in  the  earth  experience,  we  shall  find  that  it  explains  the 
process  in  a  very  satisfactory  manner.  In  reality,  the  fatty 
matter  is  the  combination  of  the  two  adipose  substances  witn 
ammonia,  lime,  and  potash ;  one  of  these  substances  has  the 
same  sensible  properties  with  margarine  procured  from  the  soap 
of  kog's-lard;  the  other,  the  orange-coloured  oil,  excepting  its 
colour,  appears  to  have  a  strong  analogy  with  the  nuid  fat. 
Upmi  these  circumstances  it  is  probable  that  the  formation  of  the 
fil^  matter  may  be  the  result  of  a  proper  saponification  produced 
amooia^  proceeding  from  the  decomposition  of  the  muscle. 
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and  by  the  potash  and  lime,  which  proceed  from  the  decompo- 
sition of  certain  salts.  Two  suggestions  are  offered  by  the 
author,  which  seem  tp  ^result  from  his  conclusions,  although 
they  are  in  opposition  to  the  opinions  generally  received  on  this 
subject,  and  which  he  proposes  to  make  the  subject  of  a  future 
memoir.  He  asks,  ^whether  fat  is  not  the  only  animal  matter 
*which  is  capable  of  being  converted  into  the  peculiar  adipose 
matter,  and  not  the  muscular  fibre?  and  must  not  this  change 
be  effected  by  alkalies,  and  not,  as  is  generally  supposed,  by 
nitric  acid? 

The  author  concludes  by  giving  a  summary  view  of  the  differ-^ 
ences  between  the  three  bodies  which  have  obtained  the  name, 
of  adipocire.  The  biliary  calculus  and  spermaceti  may  be  con-  , 
sidered  as  immediate  simple  principles,  since  we  have  not  been 
able  to  separate  any  bodies  from  them,  without  changing  their 
nature,  feut  this  is  not  the  case  with  adipocire,  properly  so 
called,  as  this  certainly  results  from  the  action  of  two  fatty 
bodies,  one  of  which  has  the  greatest  analogy  with  margarine, 
while  the  other  is  very  similar  to  the  fluid  fat.  BiUary  calculus 
requires  for  its  fusion  a  temperature  of  278°,  whilst  spermaceti 
melts  at  112°.  The  fatty  matter  from  dead  bodies  melts  at 
different  temperatures,  fi-omlll^to  129°,  according  to  the  pro-  « 

Eordpns  of  the  substances  that  enter  into  its  composition.  One 
undred  parts  of  boiling  alcohol  -dissolve  18  parts  of  biliary 
calculus,  and  6*9  parts  of  spermacetis  adipocire  appears  ;to 
dissolve  in  it  in  an  indefinite  quantity. 

Potash  boiled  during  15  days  with  biliary  calculus  in  the 
proportion  of  five  to  one  does  not  saponify  it.  The  same  alkali 
boiled  with  spermaceti  during  five  days  in  the  proportion  of  18 
to  30  .entirely  saponifies  it.  A  substance  is  then  produced  ana- 
logous to  margarine^  but  which  differs  from  it  so  decidedly  in 
some  respectsi,  that  they  may  be  considered  as  forming  two 
distinct  species.  If  the  difficulty  of  saponifying  biliary  calculus 
does  not  depend  entirely  upon  its  force  of  cohesion ;  if^  for 
example,  we  should  prove  that  it  cannot  be  effected  by  exposing 
it  in  a  digester  to  a  temperature  of  above  280°,  we  must  conclude 
that  the  proportion  of  the  elements  of  biliary  calculus  does  not 
admit  of  its  being  reduced  into  the  state  of  a  body  which  has  a 
great  affinity  for  alkaUes.  The  difficulty  which  there  is  in  sapo- 
nifying spermaceti  shows  that  the  elements  of  it  are  not  in  the 
same  relation  as  those  of  fat;  and  what  proves  the  same  thing  is, 
that  spermaceti  does  not  produce  the  sweet  principle  of  oils,  as  is 
*the  case  with  fat« 

^To  be  continued,) 
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Article  VI. 

On  a  Mass  of  Platinum  at  Madrid.    By  Henry  Heuland,  Esq. 

(To  Dr.  Bostock.) 

0£AR  SIR,  «>,  King-Minei,  8i.  Jmnu^s,  Jufy  9S,  1S18. 

I  BEG  to  wait  Upon  you  with  the  extract  firotn  aB  authentic 
comnwnicfttion,  with  which  I  have  been  favoured,  respecting 
the  mass  of  platina  now  deposited  in  the  Royal  Museum  at 
Madrid.  Dn.  Ignaico  Hurtado  is  the  proprietor  of  certain  lands 
in  the  Quebrada^  de  Apot6;  in  the  province  of  Notiva,  in  the 
government  of  Choc6.  In  this  Queorada  is  situated  his  gold 
mine,  called  Condoto.  One  of  his  negro  slaves,  named  Justo^ 
found  this  mass  of  platina  in  the  year  1814,  near  the  gold  mine. 
Bn.  Ignaico,  most  generously,  and  full  of  ardour  for  the  sciences, 

Sesented  this  unequalled  specimen  to  His  Most  Catholic 
ajesty,  through  his  Excellency  Sor.  Dn.  Pablo  Morillo,  Com- 
mander-in-Chief of  the  Royal  S«)anish  annies  in  the  province  of 
Venezuela,  who  transmitted  the  same,  together  with  other 
objects  of  natural  history,  belonging  to  the  botanical  department, 
>  under  the  Spanish  naturalist  Dn.  Jos6  Muds,  to  Europe  tiirough 
General  Pascual  Enrile,  who  brought  it  safely  to  Spain,  and 
forwarded  it  to  the  hands  of  the  King  himself  by  Captain  Antonio 
Van  Halen.  Being  an  unique  specimen,  his  Majesty  gave  it  to 
the  Museum.  Its  figure  is  oval,  and  inclining  to  convex.  The 
Spaniards  term  it  "  Pepita"  which  signifies  water  worn,  and  not 
in  situ. 

Its  larger  diameter  is  two  inches,  four  lines  and  a  half;  and  its 
smaller  diameter  two  inches.  Its  height  is  four  inches  and  four 
lines.  Its  weight  is  one  pound,  nine  ounces,  and  one  drachm.  Its 
colour  is  that  of  native  silver.  Its  surface  is  rough,  and  here 
and  there  spotted  with  yellow  iron  ochre.  The  negro  who  found 
it  suspected  that  it  contained  gold :  he  tried  to  fracture  it,  but  he 
was  pnly  able  to  make  a  dent  in  the  metal,  which  is,  however, 
sufficient  to  show  its  character. 

I  have  to  note  the  very  important  discovery  of  two  mines  of 
precious  opal  in  the  kingdom  of  Mexico ;  they  are  in  the  district 
of  Gracias  de  Dios,  60  Spanish  miles  in  the  interior  of  the  pro- 
vince of  Honduras,  or  Comaya^a,  in  the  kingdom  of  Quati- 
mala.  These  opals  are  imbedded  in  porcelain  earth,  and  are 
accompanied  by  all  the  other  varieties  of  opal,  but  particulariy 
by  the  beautifiu  sky  blue  girasol,  and  by  tne  sun  opal  of  Son- 
nenschmidt,  who  discovered  the  latter  at  Guadalupe  at  a 
league's  distance  firom  Mexico,  the  capital  of  that  name.  The 
gentleman  through  whom  I  procured  these  opals,  presented  to 

*  Qoebnida  signifies  a  country  broken  into,  or  intersected  with  ra? ines  and 
clefts. 
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me  a  very  interestmg  meteorite,  not  yet  described  in  any  work ; 
it  is  from  the  coast  of  Omoa,  in  the  province  of  Honduras,  at 
10  leagues'  distance  from  the  sea,  and  was  found  on  a  hill  which 
abounds  with  this  iron.  The  history  of  its  iaQ  and  dates  are 
unknown. 

*  To  avoid  every  possible  doubt  about  the  xnass  of  platina,  I 
should,  perhaps,  have  mentioned^  that  the  Spanish  secretary 
of  State,  his  Kxcellency  Dn.  Jos6  Garcia  de  Leon  and  Pizarro, 
had  taken  all  the  measures  to  ascertain  the  &pt  of  its  being: 
genuine,  native  platina. 

I  nave  the  honour  to  be,  dear  Sir, 

Your  most  obedient  and  humble  servant, 

Henby  Heulanjo*, 


Article  VIL 

Analysis  of  Barley.    By  M.  Proust. 

Barley  has  been  made  the  subject  of  an  elaborate  chemical 
analysis  by  MM.  Fourcroy  and  Vauquelin,  and  by  Mr.  Einhof, 
who  each  of  Aem  pubUshed  his  remarks  upon  it  about  the  same 
period.  The  latter  of  these  chemists  found  ripe  barley  to  con* 
tain  starch,  sugar,  mucilage,  gluten,  albumen,  a  minute  quantity 
of  phosphate  of  Ume,  and  a  considerable  proportion  of  a  volatile 
matter,  the  nature  of  which  appears  to  oe  not  very  accurately 
ascertained,  besides  the  woody  fibres  which  enter  into  the  com- 
position of  the  husk.  To  these  constituents  Fourcroy  and  Vau- 
queUnhave  added  a  pecuUar  species  of  oil,  which  was  procured  by 
macerating  the  barley  meal  in  alcohol ;  the  fluid,  by  this  process, 
becomes  muddy,  acquires  a  yellow  colour,  and  deposits  the  oil 
by  evaporation.  They  also  detected  in  barley  minute  portions 
or  Aome  earthy  neutral  salts,  and  of  iron,  which  were  not  men- 
tioned by  Einnof.  This  substance  has  been  also  examined  by 
Ikf .  Proust,  and  his  account  of  it  differs  considerably  from  that 
of  his  predecessors :  it  would  appear  from  his  statement  that  his 
experiments  were  prindpally  performed  some  years  since,  even 
aateiiorto  those  referred  to  above,  although  they  were  only  pub- 
liriied  daring  the  last  summer.''^ 

Alcohol  extracts  from  barley  a  yellow  resin,  which,  when  dry, 
hafl  a  pitchy  consistence,  and  is  not  soluble  in  water.  It  exists 
likewise  both  in  wheat  and  in  maize,  and  is  found  in  them  all  in 
the  oroportion  of  about  y^t  ^^  ^^^  weight ;  it  is  not  destroyed 
b^  tlie  process  of  germination.  When  barley  meal  is  washed 
with  cold  water,  we  procure  a  yellow  saccharine  extract  which 
is  readily  decomposed  by  alcohol ;  it  seems  to  consist  of  gum> 

♦  Ann.  de  Chini.  et  Pbys.  v.  33T.    (,A\\^.  \a\1  .^ 
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sugar,  and  gluten,  in  the  proportions  of  '04,  '05,  and  '03  respects 
ive^.  Tlie  author  remarks,  that  these  suras,  making  in  the 
whole  '12,  are  exactly  the  quantity  of  loss  which  M.  Sage  found 
wheat  to  experience  by  being  treated  with  cold  water. 

But  besides  these  products,  M.  Proust  informs  us  that  he  has 
discovered  in  bariey  a  large  quantity  of  a  new  principle,  which 
had  hitherto  been  confounded  with  starch,  and  which  is  pro- 
cured by  washing  the  meal  in  the  same  manner  as  when  we 
wish  to  obtain  gluten ;  but  instead  of  this  substance,  we  perceive 
on  the  fingers  a  rough,  gritty  matter,  which  is  the  body  m  ques- 
tion.    M.  Proust  gives  it  the  nam6  of  horde'ine. 

This  hordeine,  or  hordem,  is  not  soluble  in  water,  and  may  be 
separated  from  the  starch  by  boiling ;  it  will  then  be  left  in  the 
form  of  a  yellow,  granulated  powder,  which,  he  says,  from  its 
appearance,  might  be  taken  for  sawdust.  The  following  are  the 
comparative  analyses  of  wheat  and  barley. 

Wheat. 

Yellow  resin VO 

Giunmy  and  saccharine  extract •  12-0. 

Gluten 12-6 

StarcOi  .  ...r 74-5 

100-0 

Barley, 

Yellow  resin 1 

Gummy  and  saccharine  extract  . .  • ,  •^  •  •     9 

Gluten 3 

«tarch. 32 

Hordem • 55 

100 

To  the  large  quantity  of  this  substance,  which  is  of  so  hard  a 
texture,  and  is  probably  less  nutritive  than  the  other  vegetable 
principles,  M.  Proust  attributes  the  greater  heaviness  of  barley 
bread  and  its  inferior  powers  of  nutrition. 

With  respect  to  the  nature  of  this  principle,  we  are  informed 
that  it  resembles  the  woody  fibrous  bodies  that  contain  no  azote« 
By  distillation,  we  obtain  -^  of  its  weight  of  a  carbonaceous 
residue,  also  vinegar,  oil,  and  gas,  but  no  ammonia. 
.  When  barley  germinates,  it  loses  nearly  ^  of  its  weight,  and 
also  has  its  chemical  composition,  or  the  nature  of  its  consti-* 
tuents,  very  much  changed.  The  following  is  the  comparative 
state  of  die  substance  before  and  after  it  has  undergone  tluft. 
operation. 
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Barley  that  has  not  germinated  consists  of 

Yellow  resin 1 

Gum 4 

'            Sugar ' 5 

Gluten 3 

Starch.  . .  ^. 32 

Hordei'n • 55 

Too 

After  germination  it  consists  of 

Resin • 1 

Gum 15 

Sugar • 15 

Gluten 1 

Starch 56 

Hordein 12 

ioo" 

By  comparing  these  two  analyses,  we  perceive  that  some  very 
Remarkable  changes  have  taken  place.    The  gum  is  increased  in 

auantity  from  -04  to  '14  or  '15  ;  the  sugar  is  mcreased  nearly  in 
le  same  proportion,  from  '05  to  -14  or  '15  ;  the  gluten  is  dimi- 
nished, but  the  most  remarkable  alteration  is  in  the  quantity  and 
relative  proportion  of  the  starch'and  hordein,  the  former  of  which 
is  much  increased  in  quantity,  while  the  latter  is  still  more 
remarkably  diminished.  M.  Proust  remarks  that  this  production 
of  starch  m  the  process  of  germination,  is  a  very  singular  and 
unexpected  result,  and,  perhaps,  even  directly  contrary  to  what 
might  have  been  expected.  It  had  been  generally  supposed  that 
the  gununy  and  saccharine  matter  is  increased  by  germination 
in  barley,  as  in  the  other  cerealia;  but  the  same  thmg  had  not 
been  supposed  to  take  place  with  respect  to  starch ;  and  the 
author  appears  to  be  fully  aware  that  a  fact  of  so  much  import- 
ance shoidd  not  be  admitted  until  it  is  substantiated  by  the  most 
unequivocal  evidence. 

That  germination  has  a  remarkable  effect  upon  starch,  M. 
Proust  donceives  that  he  has  proved  by  the  following  experi* 
ments  :  To  four  ounces  of  boiling  water  he  added  two  drachms 
of  barley  meal,  which  had  been  well  washed  with  cold  water 
in  order  to  remove  from  it  any  gununy,  saccharine,  or  other 
soluble  matter.  In  this  way  we  obtain  an  opaque,  pasty  sub- 
stance, which  cannot  be  distinguished  from  that  ipormed  with 
wheat.  If  we  now  repeat  the  process,  but  employ  barley  that 
has  germinated,  instead  of  the  paste,  we  shall  obtain  a  solution 
which  is  transparent  as  long  as  it  remains  warm,  but  which 
becomes  opaque  as  it  cools,  and  does  not  thicken  or  coagulate. 
From  this  comparative  experiment  it  is  inferred  that  ^I'ax^ 
Actually  acquires  a  degree  of  solubility  by  tW  ^loc^^^  cjS.  ^<otck\.- 
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nation,  independent  of  the  mixture  of  any  gummy  or  saccfaianne 
matter  with  it. 

With  respect  to  the  fermentation  of  barley,  M.  Proust  observes 
that  it  differs  very  much  from  that  of  the  grape ;  in  the  latter, 
the  formation  of  alcohol  is  the  primary  effect,  and  that  of  the 
generation  of  carbonic  acid  only  a  secondary  operation,  while 
flie  reverse  takes  place  in  the  fermentation  of  barley.  Ferment- 
ation expels  from  the  fluid,  by  the  motion  which  it  produces,  all 
the  horaein,  which  is  thus  mixed  with  the  yeast ;  this  is  what 
gives  the  yeast  the  gi'anulated  and  gelatinous  appearance  which 
it  exhibits  when  it  has  been  sufficiently  drained.  It  is  entirely 
soluble  in  boiUng  water,  and  forms  a  viscid  glue  ;  from  this  a 

felatinous  powder  gradually  separates,  which  is  a  portion  of 
ordein  that  had  been  mixecf  with  it  while  in  the  fermenting  vat. 
If  washed  yeast  be  preserved  under  water,  the  starch  and  the 
hordein  each  resumes  its  characteristic  property  and  separates 
into  distinct  layers. 

As  the  inference  from  his  discovery  of  hordein,  forming  so 
large  a  proportion  of  the  substance  of  barley,  M.  Proust  recom- 
mends mat  before  this-grain  is  employed  for  food  in  any  form, 
either  for  gruels  of  different  kinds  or  for  bread,  it  should  be 
previously  submitted  to  the  process  of  germination. 

Although  this  paper  was  pubUshed  during  the  course  of  the 
last  year,  yet,  as  we  remarked  above,  it  may  be  inferred  that  the 
experiments  of  which  it  gives  an  account  have  been  performed 
for  a  considerable  length  of  time.  The  author  does  not  refer  to 
the  papers  of  MM.  Fourcroy  and  Vauquelin,  or  of  M.  Einhof, 
and  yet  it  is  difficult  to  suppose  that  he  was  unacquainted  with 
i3i&x  contents.  Nor  can  we  easily  conceive  how  these  chemists, 
in  their  analyses  of  barley,  should  have  overlooked  so  important 
a  constituent,  if  it  has  an  actual  existence.  M.  Proust's  reputa- 
tion as  an  experimentalist  is,  however,  so  considerable,  that  it 
appeared  to  us  desirable  to  lay  an  abstract  of  his  results  before 
our  readers,  although  the  facts  may  be  supposed  to  rest  upon 
rather  doubtfrd  authority. 


Article  VIII. 


On  Lacroix^s  Differential  and  Integral  Calculus.     By  James 

Adams,  Esq. 

(To  the  Editors  of  the  Annals  of  Philosophy.) 

^GENTLEMEN,  Slonehouscy  ApHl  26,  1818. 

The  following  formida,  denoted  by  A,  B,  C,  I  have  selected 
from  pages  225  and  226  of  the  translation  of  "  Lacroix's  Differ- 
Mtial  and  Integral  Calculus/'  to  which  I  have  added  the  formula 
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marked  E  and  F  ;  and  as  by  their  appUcaticm  many  fluents  may 
be  found  with  very  little  trouble,  your  printing  them  wiA  the 
accompanying  illustrations  in  the  Annals  of  Philosophy  will 
much  obUge  Your  most  obedient  servant, 

James  Adams. 

Formula. 
/*:r*-l  dx  (a  +  hx*y  ^ 

«•-»  (a  +  &x«)P+*  "  aim-^n^J^x^-*"^  dx(a  +bx  f 

:         b{Fn  +  m)     ::    [    ;  •^•^^ 

fx^^-'dx  {a  +  bx'f  = 

ar*»  (fl  +  J  J?*  )P  +  a  npfx^-^  dx(jt  +  b x^  )**-* 

Pn+m       '  ••••....IS, 

far-'  dxia  +  bx'^y  :s 


am 


•  •  tr  r  tV/v 


/*!•«—'  dx^a  +  b  x^f+'  = 


»  —  « 


fx'^-'dxia  +  bx'^y-' =: 

— .  «  F» 

n  op 

Illustration. 

The  following  examples  are  taken  from  "  Dealtry's  Fluxions^'' 
chap..xxii.  By  a  Uttle  attention  it  may  easily  be  seen  that  the 
first  thirty,  thtrty-four,  and  thirty-sixth  fluents  may  be  deter- 
mined by  formula  A ;  the  thirty^rst  and  thirty -fifth  by  formuki 
C;  the  thirty-second  and  thirty-seventh  by  K)rmula  E;  the 
thirty-third  by  formula  F ;  and  the  thirty-eighth  hj  formida  A 
and  JB.  Some  of  the  fluents  in  the  succeeding  section  of  the 
same  chapter,  and  many  others,  may  be  determined  by  th^ 
preceding  formula. 

Fluent  4.— ^To  find  the  fluent  of ,  where  m  is  a  whole 

X  —u 

positive  nimiber. 
Xt—.  =fx^dxix-a)-' 

a  jxr^—^  dx 


f      I 


=  -^  + 

m  X  —  a 
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—.  _  J-  Jl J li 

m  m  —  1  X "  a 

=  -r  H ; — r  -z — r;  + 


m  m— I  m  —  2  or  —  « 

&C. 

By  comparing  with  formula  A,  we  write  wi  +  1  for  m,  and 
make  a  =  —  a,  6  =  1,  w  =  1,  and  P  =  ^  1. 

Fluent  9. — ^To  find  the  fluent  of  ^^^^ -^,  where  r  is  a  whole 

positive  number. 

(r  — l)m  x*  —  a"* 

-r  I 1 1 iL 

(r  — l)m  (r  — 2)m  jp"»  —  fl« 

-=s h  -— 1- U  —si 

(r  -  l)m  (r  —  2)  m  (r  —  3)  m        •  x^^a"* 

&C. 

By  comparing  with  formula  A,  we  write  r  m  for  m,  m  for  n, 
-^  a*  for  a,  1  for  6,  and  —  1  for  p. 

Fluent  10.— To  find  the  fluent  of  iiiiirJl^. 

^    c  +  bf  b  J     c  +  bi^  %b 

bc  +  rc     n   2ydy  ry* 

=    ^IJL' .  hyp.  log.  (y  +    ^)-'j; 
By  making  w  =  4,  w  =  2,  a  =  c,  and  P  =  —  1 ;  in  formula  A. 

&  JCi**"  ^  d  X 

Fluent  13. — Required  the  fluent  of  / 

Tke  same  as  Mr.  Dealtry's  when  reduced ;   m  =  n,   &c.  in 
fintnulaA. 
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x^  dx 


*«^ 


Fluent  17. — Required  the  fluent  of  ^-^ — 

This  fluent  being  of  the  same  form  as  fluent  13,  it  may  be 
compared  therewith  ;  by  making  2^—1  =  3,  of  »  =  3, «  s=  a% 
6  =  1,  and/=  1. 

Tien  I  /^ J  ^  =  =  ~ — r~^(^  -*•  ^  5  the  same  as  Mr. 
Dealtry's  when  reduced. 


Fluent  20.  (Case  4.) — Required  the  fluent  of   .- — 


a 


By  comparing  with  fluent  13 ;  we  have  2»— 1  =1,  orw=a 
1,  6  =  1,  y  =  1,  and  a  ^  —  a. 

rtHv  p.siAx  4ff  +  2ar      ^ — , 

Inen   /     ^  =s  — 5 v  x  —  a :    the    same  as    Mr* 

^      V  a?  —  fl  3 

Dealtry's 'when  reduced. 

X  i  X 

Fluent  23.     (Case  2.) — Given  the  fluent  of  ==• :  re- 

3^  A  X 

quired  the  fluent  of 


V  2ax  +  x^' 


/x*  dx  /• 

jr  xi  (2  a  +  ar)i  -  3  a  fxi  dx(%a  +  x)-i 


2 
_     jr  (2  g  a:  +  x')*      _   If      ^  ^'^^ 


2  ^  %/     (2  «  *  +  j?»)*  * 

By  comparing  with  formula  A,  wi  =  |.,  w  =  1,  a  ss  2  a,  6  = 
1,  and  P  =  —  4.. 

f/wenf  28.— Given  the  fluent  of  (a  +  c  z*)"*  .  d  z*"^  d  z; ;  to  find 
the  fluent  of  (a  +  c  j:")*  .  d  z'^'-yd  z. 


dfz''*'^'dz{a  +  cz'y 


__    cf «*  (a  +  c  2* )"*+  *  —  a  n  ff^"^^  ds{a  +  €««)"» 

___ 

dz"  (a  +  cs-J^^  *  ad  /*        .    7      , 

=    c»  +  (r  +  2) TjprrJ  *""  '^^ (« +  '^ 2 )  • 

The  same  as  Mr.  Dealtry's,  when  L  is  put  instead  of 

- — j— — j—-^ — .     In  making  the  comparison  for  this  fluent,  2  » 

is  written  for  m,  c  for  6,  and  m  for  p. 

jF/z^m^  31. —Given  the  fluent  of  z'— *  dz  (a  +  cz^;  to  find 
the  fluent  of  jj'*— -»  dzia  +  c z*y. 
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m    *»     ■■  I 


kWNw+i 


fl  n  (r  -  I) 

where  m  ^  rn-^  n^  P  ss  m,  and  6  =  c ;  in  formida  C. 

Fluent  32,--Given  Ae  feiewt  of  ;s'»+  — «  i2  z  (a  +  c  ;zr)*;  to 
find  the  fluent  of  2;'—  *  d  ^  (fl  +  c  ^iT"** "  • 

fz^'^-'dziB  +  czj 

*»•*»  (a  +  c  «»)*  +  »  —  «»(m  +  1) /'«'•+ «-irf»(«4'  c«») 

--   -       I    ~    -^ — - — '^^-^■'-  .r         ■     ■         ■  M 

r  n 

This  fluent  belongs  to  formula  E,  where  m^rn+n,h:ssc, 
andP  ss  i»^ 

fYwen^  33.— Given  the  fluent  of  aT*— -*  d  2;  (ii  +  c  i")* ;  to 

find  the  fluent  of  2'"-'  li  i;  (a  +  c  z")*""*  • 

^»-i  («  +  c  x»  )«"  —  (r  «  —  n)  yV»-«-»  iK  s  (•  •«•  c  t"  )>* 

mnc 

This  fluent  belongs  to  formula  F ;  where  mss  rn^b  sa  c^  and 
P  =  wi. 

f7tiew(  38.— Given  /*;»'  <i  2;  (a  +  c  jzT)*  =s  G 
Required   /*2;'+*  ci  z  (a  +  c  O"  =  H 

&c. 
This  class  belongs  to  formula  A. 

And  /z'dz  (a  +  c  «T"*"  =  ^ 

r%'d%  (a  +  c  »")"^»  =  K 

&c. 
.  This  class  belongs  to  formula  B. 
From  whence 

„         »'•  +  »(«+  c  2*  )*+*-«(*•  + 1)»  G 
'^  C;«i«+n  +  r+l) 

T  —  «''+»+'  (g  -f  0*  )'—<^'  -r  a-(r  -f  It  ^.  1).  H 
^^  c(mii+SR4-r-f'l) 
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«'  +  ««  +  «  (fl  4-  c«»  )"•+>— a  (r  +  3n  +  1)  .  I 
c(mn  +  3n  +  r+  1) 

&c.  -      : 

e  r  is  continually  increased  by  n. 

T    —  '^ '*''(<'  +  <^  '^  )*'*''  •*•  ("*  +  1)  ng  .  G 
""  mn  +  n  +  r+\ 

ir+i(a+  c  sf»  )■»+«  +  (m  +  2)  n  a  .  L 

mn+2n+r+l 

N  —  «*"*•'(«  +  c  g*  )"*+»  4-  (m  .+  3)  n  g  >  M 
'inn  +  Sfi  +  r+l 
&C. 

C  w  is  continually  increased  by  unity. 
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Article  IX. 

Account  of  the  Weather  at  Bombay. 
(To  Arthur  Aikin,  Esq.) 

DEAR  SIR,  Foster-lane]  May  28,  1818. 

B  inclosed  register  of  the  weather  at  Byculla,  Bombay, 
een  transmitted  to  me  by  Mr.  Benjamin  Hqton  of  that 
nent.  If  you  think  it  will  be  interesting  to  the  readers  of 
rmals  of  Philosophy j  it  is  much  at  your  service  for  that 
Be.  Yours  truly, 

Richard  Knight* 

il  Statement  of  the  Observations  on  the  Weather ^  made  at 
Rooms  of  the  Literary  Society  of  Bofnbay  from  July^ 
6,  to  June,  1817. 
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THERMOMETEa. 

Mean.       Highest.  I  Lowest. 


840 

81i 

82i 

87 

86i 

83| 

83 

82 

82i 

88i 

90 

89 


770 

764 

75 

80 

784 

76 

74 
70 
75 
80 
82 
17 


BAR0METER4 


Meao* 


nches. 

39-80  • 

29-82 

29-905 

30-035 

3007 

30-075 

30-135 

30-10 

30-065 

29-99 

29-95 

^9-385 


Highest.  I  Lowest. 


I. 


Inches. 
29-89 
29-99 
30-04 
30-19 
3019 
30-18 

30'19 
30-29 
30-19 
30-12 
3009 
2ld*^S^ 


Inches. 

89-64 

29-71 

29-79 

29-95 

29-96 

30-01 

30-01 
29-96 
3001 
29-94 
29-76 
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N^  B.  The  temperature  is  taken  at  10  a.  m.^  1  p.  m.,  and 
4  p.  m.,  daBy ;  consequently  ihe  register  does  not  show  the 
extreme  of  cold>  nor  the  true  mean^  which  is  probaUy  about  2^ 
lower. 

The  pressure  is  taken  at  10  a.  m.^  and  4  p,  m.,  daily,,  at  the 
opening  and  closing  of  the  rooms. 

A  Register  of  the  Quantity  4f  Rain  fallen  at  BycuUmy  Bombay  ^ 

in  the  Months  ojJtme  and  July^  lol7* 


June 


Total 


1  

iochei. 

(>32 

1-23 
6-46 

0-03 
0-11 
0*80 
1-20 
167 
0*20 
2-30 

^^^ 

0-16 
1-38 
612 
1*86 
0*64 

1-38 
903 
7*23 
0*15 
0-73 

0*32 
1*43 
1*16 

46-72 

I   Mv  1   

fachei. 

0-09 

2  

2 

0-49 

3 

V      «•••-• « 

0HJ5 

4  

0-lft 

6  

O        ..........^^^A    t^am, 

6 

6 

7   

8  

WWW  0-16 

7   

8 * 

2-09 

9  

9  

0-68 

10  

10  

2-06 

11      

11   

, 0-17 

12  

12 

13   

3-80 

13  

0-99 

14  

14 

1-34 

16  

16   

2-67 

1«» 

16  

3-00 

17  

17   

0-49 

18  

18  

, 0-36 

19  

19  

1-91 

20  

20  

0-20 

21   

21    ...... 

0-25 

22 

22 

^ 0-08 

23  

23   

, 0-36 

24  

24  

0^43 

25 

36  

, 0-64 

26  

36  ..,.,. 
27   ...... 

.....•*    0-61 

27  

»•••••%        ^^  \^* 

28  

28  ...... 

0-42 

29  

29   

0-06 

30 

30  

.......    0-13 

31   

0-16 

• 

Total .  ....... 

23'87 

Rain  in  June  • 

45-72 

«,— ,      JnliT 

......  i 

2; 

i 

3*87 

ToUl 

)-59 
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The  pitiviameter  is  fixed  about  three  feet  from  the  ground 
in  an  opeit  garden^  and  the  time  of  observation  is  7  a.  m. 
dajlr. 

llie  greatest  quantity  of  rain  in  one  day  in  June  was  on  the 
23d,  viz.  9*3  inch.  But  on  the  24th  the  rain  was  the  heaviest, 
and  is  particularly  worthy  of  remark.  It  commenced  about 
8  a.  m.,  and  discontinued  about  5  p.  m. ;  so  that  the  7*23 
inch,  of  rain  fell  in  nine  hours.  Greatest  quantity  in  July,  on 
the  12th,  3-80  inch. 

Jtugutil^  1817. 

Register  of  the  Quantity  of  Rain  fallen  at  Byculla,  Bombay^ 

in  the  Month  of  September^  1817. 

Incheh 

Sept.    1    004 

^      2 - 

3  .: 009 

4  0-18 

6  0-07 

€ 002 

7  1-33 

% 0-33 

9 2-68 

10 0-32 

11   0-87 

12 i-sa 

13 4-08 

14  0-91 

15  1-26     • 

16 2-40 

17  0-42 

18 0-40 

19 — 

20  1-09 

21  1-76 

22  1-68 

23 1-26 

24 0-06 

26 ■— 

26 — 

27   0-21 

28 0-65 

29 — 

30 1-50 

Total 34-87 
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Total  in  June 45-72 

July ..• 23-87 

' August 9-34 

Sept 24-87 

Total  for  the  four  months .103-80 

Oct.    1    0-20 

Total.  104-00 


Article  X. 

On  New  Improvements  in  the  Manufacture  of  superfine  Woollen 

Cloth,    By  Thomas  Gill,  Esq. 

(To  the  Editors  of  the  Annals  of  Philosophy,) 

No,  11,  Govent  Garden  Chambers^ 
GENTLEMEN,  Augutt  U,  \%\%, 

On  a  recent  journey  into  Gloucestershire,  through  some  of 
the  clothing  districts,  I  was  so  much  gratified  by  the  new 
improvements  made  in  the  important  arts  of  shearing  and  dress- 
ing the  superfine  cloths  manufactured  from  Saxon  wool,  that  I 
cannot  resist  the  desire  of  making  them  more  generally  known 
through  your  Annals, 

The  greatest  improvement  that  has  been  made  in  the  cropping 
of  clotn,  since  the  shears  were  caused  to  be  worked  by  machi- 
nery, is  one  just  completed  by  Messrs.  Lewis  and  Davis,  of 
Brims6ombe,  near  Stroudwater,  in  which  a  revolving  blade 
acting  against  a  fixed  or  ledger  blade  makes  from  1000  to  1500 
cuts  per  minute,  a  rapidity  hitherto  unecj^ualled,  and  with  the 
still  more  important  result,  that  the  blades  instead  of  losing  their 
edges  mutually  sharpen  each  other  by  use,  and  pass  over  the 
cloth  from  list  to  list  with  a  speed  which  is  astomshing,  and  a 
delicacy  of  touch  and  evennessof  cut  unrivalled,  and  which  indeed 
seems  likely  to  eflfect  an  entire  change  in  the  slow  process  now 
in  common  use.  Mr.  Stephen  Price,  engineer  of  Stroud,  has 
likewise  made  an  improvement  in  shears  on  a  similar  principle, 
but  has  been  prevented  by  indisposition  from  bringing  it  into 
use.  Mr.  Adey,  of  Uley,  has  also  made  a  considerable  improve- 
ment in  the  machine  shears; 

Owing  to  the  wetness  of  the  late  seasons,  teazles  have  become 
so  rotten,  scarce,  and  dear,  that  it  has  become  an  important 
object  to  find  substitutes  for  them ;  and  various  attempts  have 
accordingly  been  made,  some  of  which  seem  likely  nearly,  if 
not  entirely,  to  supersede  the  use  of  them. 

Among  these,  several  patents  have  been  taken  out  for  the 
jemploymeni  of  wire  brushes^  with  delicate  sharp  pointed  hooks, 
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in  gig  mills  in  place  of  the  teazles.  The  greatest  improvement, 
however,  and  which  even  promises  to  be  attended  with  very 
great  advantage  over  the  use  of  teazles,  has  been  made  by  Mr. 
Thomas  Mear,  of  Dursley,  who  has  invented  a  dehcate  kind  of 
elastic  combs,  made  of  brass,  which  can  be  readily  substituted 
in  place  of  the  teazles  without  any  change  being  requisite  to  be 
made  in  the  machinery,  and  some  of  which  have  been  constantly 
in  wear  for  six  months  without  the  least  appearance  of  injury  in 
consequence  thereof;  whereas  teazles,  even  of  the  best  quality, 
require  to  be  very  frequently  renewed. 

Messrs,  Lewis  and  Davis  have  hkewise  lately  made  a 
machine  which,  though  more  complicated  and  expensive  than 
Mr.  Mear's,  seems  fikely  to  be  attended  with  considerable 
advantages  over  the  common  gig  mills.  Mr.  Stephen  Price  has 
also  an  improved  gig  mill. 

I  am  glad  to  find  that  this  old  staple  manufacture  of  our 
country  is  now  in  a  prosperous  state.  The  manufacturers  say 
that  they  have  sufficient  orders  for  their  cloths  ;  and  I  noticed 
that  several  new  works  are  erecting,  and  new  water  wheels  and 
steam  engines  adding  to  those  already  in  use. 

I  am  surprised  that  this  truly  interesting  and  highly  pictu- 
resque district,  and  particularly  the  vale  of  Stroudwater  and  the 
neighbourhoods  of  Dursley  and  Uley,  have  not  more  attracted 
the  attention  of  ,the  visitors  to  Cheltenham,  it  being  very  little 
out  of  the  direct  road  to  that,  celebrated  Spa.  The  appearance 
of  the  houses  and  manufactories  upon  the  steep  sides  of  the 
hills,  which  seem  to  the  observer  m  the  valleys  below  to  be 
almost  as  it  were  suspended  in  the  air,  many  of  them  having 
scarcely  any  ground  to  stand  upon,  and  indeed  none  but  what 
•has  been  made  out  of  the  solid  rock,  and  no  path  to  them  but 
by  zi^-zag  courses  cut  on  the  face  of  the  steep  a«oents  to  them, 
is  tnuy  novel  and  surprising.  The  view  from  Uley  Bury  camp, 
•an  ancient  work,  upon  a  lofty  eminence,  over  the  vale  of  the 
Severn  into  South  Wales,  is  truly  grand ;  and,  in  short,  the 
entire  scenery  of  this  beautiftJ  and  well-wooded  country  makes 
it  well  deserve  to  be  more  generally  frequented  by  tourists. 
I  am.  Gentlemen,  your  most  obedient  servant, 

Thomas  Gill. 

•  P.  S.  Having  seen  Mr.  William  Hardy  since  the  pubUcation 
of  my  paper,  "  O71  English  and  Foreign  Coppery  Zinc,  and 
Brass/'  in  your  last  number  of  the  Annals,  he  informs  me  that 
he  had  the  old  Dutch  brass  of  which  he  made  the  wheels  for  the 
time-piece  at  the  Royal  Observatorv  at  Greenwich,  not  of  the 
Board  of  Longitude,  but  of  a  Mr.  Frodsh'am  ;  and  paid  him  for 
it  at  the  rate  of  one  guinea  per  pound! — a  proof  of  the  very  high 
estimation  in  which  it  is  held  by  watchmakers. 

The  initials  of  the  Christian  names  of  Mx.'HLWNYYfta.  ^wsJA 
have  been  J.  J.  and  not  T.  T.  as  inserted  \rj  ^  ioi»\.iVL^  o^  ^^ 
printer  in  that  paper. 
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Article  XI. 

On  the  Triple  Prussiate  of  Potash.    By  R.  Porrett,  Esq. 
(To  the  Editors  of  the  Annab  of  Philosophy.) 

GENTLEMEN,  Tower^  August  13»  mB. 

I  WAS  much  gratified  on  reading  in  your  last  number  a  very 
curious  and  instructive  paper  by  Dr.  Thomson,  ccmtaining  his 
flndysis  of  the  salt  usui^  (but  very  erroneously)  termed  triple 
piWBsiate  of  potash ;  and  baring  compared  this  analysis  with 
Mine,  published  in  the  Philosophical  Transactions  for  1814,  the 
dwierences  between  them  appeared  as  foQow : 

By  ray  Analysis.  By  Dr.  ThonamC^ 

Water 1300  13-00 

Ferruginous  acid.  . .  47*66   •  ^ • .  45*90 

Potash 39-34   41-64 

.  On  observing  these  differences,  my  first  opinion  was  that  Dr. 
Thomson's  ansdysis  was  the  most  correct ;  but  when  I  perceived 
that  his  results  did  not  accord  with  the  atomic  theory,  I  must 
confess  that  my  faith  in  them  was  shaken.  In  order  to  remove 
or  confirm  my  doubts,  I  had  recourse  to  experiment. 

I  took  60  grs.  of  ferruretted  chyazate  of  potash,  and  having 
dissolved  them  in  about  two  drams  of  warm  water,  I  added  to 
the  solution  70  grs.  of  crystallized  tartaric  acid,  previously  dis- 
solved in  about  four  drams  of  warm  water ;  the  mixed  hquid, 
after  having  been  left  for  a  day,  was  poured  off  from  the  super- 
tartrate  of  pojl^h  which  it  had  deposited.  I  washed  the  salt  thus 
obtained  with  small  portions  of  spirit  of  wine  several  times,  and 
added  these  washings  to  the  decanted  fluid ;  this  fluid  after* 
wards  deposited  a  minute  quantity  more  of  the  super-t«rtrate, 
which  I  added  to  what  I  had  before  procured.  After  satisf^ng 
myself  that  the  fluid  contained  no  more  super-tartrate,  I  dried 
wnat  I  had  obtained  at  a  steam  heat;  it  then  weighed  72*35  grs. 

FroBlir  BerzeUus's  analysis  of  super-tartrate  of  potash,  it 
appears  that  100  parts  contain  24*8  of  potash;  therefore,  these 
73-35  grs.  must  contain  17*9  grs.  of  that  alkali. 

Thus  it  appears  that  50  grs.  of  ferruretted  chyazate  of  potash 
eGntain  17*9  grs.  of  potash;  consequently  100  grs.  must  contain 
36*9 :.  then  as  Dr.  Hiomson  agrees  with  me  as  to  the  quantity  of 
water  of  crystaUization  being  13  grs.  it  follows  that  the  quantity 
elf  fftf^maojiA  acid  jAvAt  be  51*2  grs.  and  that  the  weight  of  an 
'liAk  bf  this,  acid  must  be  85*9,  the  weight  of  an  atom  of 
|N)l9sh  being  5d;  I. 

""  '  '^•repetition  of  my  analysis  of  ferruretted  chyazate  of 

^i  iibaM  I  had  made  a  considerable  mistake  in  the 

er  which  it  coutaxnB ,  it&  coxfi3(^\^Q\i)  \ccgXi^*^  ^ 


being  16^59  water,  34*31  acid,  and  49*10  barytes,  I  now  find 

to  be, 

Water ll-O 

Acid 41-§ 

Barytes •.47-6 

100^ 

If  we  reckon  the  weight  of  an  atom  of  the  acid  from  this« 
analysis,  we  shaU  find  it  84*7,  approaching  very  nearly  to  the 
weight  deduced  from  my  analyms  of  the  feiroretted  chyazate  of 
potash  by  tartaric  acid. 

So  far  then  there  is  nothing  in  the  nature  of  these  salts  irre- 
concileable  with  the  atomic  theory ;  but  the  principal  difficulty 
yet  remains,  and  is  contained  in  me  following  question : 

How  is  the  chemical  constitution  of  this  acid  to  be  reconciled 
wjjdi  the  weight  for  it,  deduced  from  the  analysis  of  the  ferruret^ 
ted  chyazates  1 

In  answer  to  which,  I  beg  to  propose  the  following  explana^ 
tion,  which,  although  not  yet  Amy  confirmed  by  experiment^  I 
have  every  reason  to  believe  is  the  true  one. 

Ferruretted  ehyazic  acid  is  not,  in  my  opinion,  a  compound 
of  prussic  acid  and  iron,  as  Dr.  Thomson  imagines,  but  a  com- 
pound of  the  elements  of  two  atoms  of  prussic  acid—-  an  atom 
46f  azote,  +  an  atom  of  iron,  or  in  otherwords,  it  is  composed  of 

4  atoms  carbon  •  •  • as  30*16 

1  atom  azote  •  » • »  17*54 

latomiron^.; s  34*50 

2  atoms  hydrogen  ••• •  »  2*64 

84*84 

Its  weight  will,  therefore,  be  84*84.  Ferruretted  chyazate  of 
potash  and  ferruretted  chyazate  of  barytes  wiU  each  consist  of 
an  atfttn  of  acid,  an  atom  of  base,  and  two  atoms  of  water ; 
kenoe  th^r  true  composition  will  be  as  follows ; 

Ferruretted  chyazate  of  Potatlu 

Ferruretted  ehyazic  acid  . .  50*93   84*84     1  atom 

Potash   .; 35*48   69*10    1  atom 

Water 13*59   22*64    2  atoms 


100*00  166*58 

Ferrnretted  cbyazate  of  Barytei. 

Ferruretted  ehyazic  acid  .  •  41*49   84*84    1  atom 

B«r^ .47*44  97*00    1  atom 

Water,.. ..^..  11*07   22*64    2  atoms 


100-00  204*48 

Oft  ^idmlaliiif  fioi»  these  data  what  aiiox^d.  \>«  iSk^  ^suik^\v% 
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products  .from  five  grs.  of  ferruretted  chyazate  of  .potash  when 
decomposed  by  ignited  peroxide  of  copper,  it  will  be  found 
that  there  should  be  produced . 

Cob:c  Inches, 

Carbonic  acid 7*12 

Azote ..•  1-78 

Total  gas 8-90 

But  Dr.  Thomson  only  obtained. 

Carbonic  acid  .  ..,.., 6*205 

Azote 2-420 

Total  gas 7-625 

I  can  only  account  for  this  difference  by  supposing  that  a 
little  atmospneric  air,  previously  contained  in  the  apparatus  arfi 
carried  over  with  the  produced  gases,  must  have  formed  part  of 
the  2-420  cubic  inches  of  azote,  and  that  some  of  the  ferruretted 
chyazic  acid  (before  the  oxide  of  copper  acquired  a  red  heat) 
paust  have  yielded  some  other  product  which  escaped  observa- 
tion ;  possibly  a  little  prussic  acid,  or  cyanogen.  If  I  am  wrong 
in  these  suppositions.  Dr.  Thomson  will,  I  dare  say,  excuse  me 
for  making  them;  he  must  be  as  well  aware  as  I  am  how  exceed-? 
ingly  difficult  it  is  to  obviate  every  source  of  error  in  experiments 
of  this  delicate  nature. 

It  is  a  great  satisfaction  to  me  to  find  that  Dr.  Thomson  has 
abandoned  the  opinion  which  he  entertained,  that  the  ferruretted 
chyazic  acid  contained  no  hydrogen,  and  was  a  compound  of 
cyanogen  and  of  iron  only,  an  opinion  which  induced  him  to 
name  it  in  his  System  of  Chemistiy  the  ferro-cyanic  acid,  and 
its  salts  ferro-cyanates.  I  was  perfectly  convinced  from  many 
circumstances  that  occurred  during  my  first  experiments  that 
this  opinion  was  erroneous,  and  should  have  combated  it  when 
it  appeared  in  his  System  had  I  been  fond  of  controversy,  ox 
been  able  to  find  time  for  carrying  on  such  a  course  of  experi- 
ments as  would,  perhaps,  have  been  requisite  to  produce  convic^ 
tioii  in  others ;  as  it  was  I  contented  myself  with  expressing  to 
my  chemical  friends  my  dissent  from  Dr.  Thomson's  opinions  on 
this  subject ;  and  I  can  venture  to  assure  him  that  whenever  he 
makes  experiments  with  the  sulphuretted  chyazic  acid,  he  will  be 
convinced  that  it  also  contains  hydrogen,  and  that  the  names 
sulpho-cyanic  acid  and  sulpho-cyanates  are  quite  inappropriate ; 
equally  so  axe  the  names  proposed  by  Dr.  Henry,  of  ferro^prussic 
and  sulphuretted  prussic  acids,  as  these  names  imply  that  the 
jnniBfdc  acid  is  contained  in  these  compojands,  instead  of  being 
jMrely  the  result  of  a  new  play  of  affinities  when  they  are 

icomposed. 

Igonqluie  this  commuiucatioi^  with  acquainting  you,  for 
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the  information  of  your  chemical  readers,  that  I  have  discovered 
a  meUiod  of  obtaining  the  femu-etted  chyazic  acid  in  the  state 
of  crystals.     The  process  is  as  follows  : 

•  Dissolve  58  grs.  of  crystaUized  tartaric  acid  in  spirit  of  wine, 
and  pour  the  solution  into  a  phial  containing  60  grs,  of  ferruretted 
chyazate  of  potash  dissolved  in  two  or  three  drams  of  warm 
water ;  by  this  process  the  whole  of  the  tartaric  acid  will  combine 
with,  and  precipitate  the  potash  in,  the  state  of  super-tartrate  of 
potash,  and  the  alcohohc  fluid  will  contain  nothing  but  fenru- 
retted  chyazic  acid,  which  may  be  obtained  from  it  in  small 
crystals,  generally  resembling  a  cube,  by  spontaneous  evapo- 
ration. 

P.  S.  Since  writing  the  above,  I  have  made  the  experiment 
of  decomposing  ferruretted  chyazate  of  potash  by  ignited 
peroxide  of  copper ;  I  used  one  gr.  of  the  salt  with  35  grs.  of  the 
oxide  5  the  products  were,  at  mean  temperature  and  pressure, 

•  ■  # 

Cubic  Inches. 

Carbonic  acid 1*39 

Azote 0-37 

r76 

The  calculated  products  on  the  view  which  I  took  in  my  la^t 
letter  are, 

Cubic  Inches. 

Carbonic  acid 1*42 

Azote 0-36 

The  experiment,  therefore,  completely  confirms  the  explana 
tion  whicn  I  then  proposed. 

Dr.  Thomson  employed  too  little  peroxide  of  copper;  gnd 
this,  I  believe,  is  the  principal  cause  why  his  results  differ  from 
the  above.  I  am,  Gentlemen, 

Your  most  obedient  servant, 
R.  PonRETT,  Jun. 


Article  XII. 


Some  Account  of  Prof .  Smith's  Collection  of  Plants  formed  in  the 
Neighbourhood  of  the  River  Zaire.  Abridged  from  an  Essay 
by  Mr.  Brown,  published  in  Capt.  Tuckey's  Narrative. 

Mr.  Brown  arranges  his  observations  under  thxe^  Vv^-^'^s^-, 
ia  the  first  place  Jie  proposes  to  stat^  wVvat  id"au\.^^  Vi  \5afc  n^^^^ 
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primary  divisions  of  plants ;  secondly^  to  notice  whaterer  appeais 
most  remarkable  in  the  several  natoral  orders  of  which  the  coU 
lection  consists ;  and  thirdly,  to  compare  the  vegetation  on  the 
line  of  the  river  Zaire  with  that  of  other  equinoctial  countries. 

The  nmnber  of  species  in  the  herbarium  somewhat  exceeds 
600 ;  and  although  many  of  them  are  imperfect,  yet  they  may 
all  be  referred  to  their  primary  division,  and  most  of  them  to 
their  natural  famiUes.  With  respect  to  the  proportionate  num- 
bers of  the  three  divisions,  the  dico^ledonous  j^ants  amount  to 
460,  the  monocotyledonous  to  113,  and  the  acotyledonous, 
including  the  ferns,  to  33  species  only.  Mr.  Brown  obaerves, 
that  it  is  important  to  ascertain  whether  a  collection  of  plants 
that  was  made  in  two  months,  and  not  at  a  very  favourable 
season  of  the  year,  can  afford  us  sufficient  data  for  forming  any 
conclusion  respecting  the  proportional  numbers  of  the  three 
primary  divisions,  or  of  the  principal  natural  orders  belonsiBg  to 
the  country  in  which  it  was  collected.  In  order  to  form  a 
judgment  in  this  respect,  he  compares  the  collection  of  Smith 
vrith  those  of  other  naturalists  who  have  explored  the  neigh- 
bouring parts  of  the  African  coasts,  or  parts  lyins  in  similar 
latitudes,  particularly  that  of  Adanson,  formed  on  we  banks  of 
the  Senegal,  those  of  Smeaton  and  AfzeUus,  procured  from 
Sierra  Leone,  and  that  of  Brass,  collected  near  Cape  Coast. 
The  result  of  this  comparison  is  very  favourable  to  the  value  of 
the  present  herbarium ;  so  that  Mr.  Brown  concludes  that  it 
forms  so  considerable  a  part  of  the  whole  vegetation,  as  to  enable 
us  to  determine  with  tolerable  confidence  the  {Nroportional  num- 
bers both  of  the  primary,  divisions,  and  of  the  ptmcipal  natural 
orders  of  the  tract  examined.  Mr.  Brown  remarks  that  from  the 
information  which  we  at  present  possess,  it  would  appear  that 
the  comparative  number  of  species  m  equal  areas  within  the 
tropics,  and  in  the  lower  latitudes  beyond  them,  has  not  been 
correctly  estimated.  Humboldt's  observations  on  the  American 
intertropical  regions  seem  to  prove  that  the  western  continent 
differs  i^  this  respect  from  the  eastern ;  in  Africa  and  New  Hol- 
land, the  richest  districts  would  appear  to  be  not  those  between 
the  tropics,  but  about  the  latitude  of  the  Cape  of  Good  Hope. 

In  his  essay  on  the  botany  of  New  Holland,  Mr.  Brown  first 
pointed  out  the  connexion  between  the  climate  of  a  country  and 
the  proportion  of  its  primary  divisions  of  plants  ;  he  particularly 
noticed  the  proportion  between  the  dicotyledonous  and  monoco- 
tyledonous plants,  which  from  the  equator  to  about  30^  N.  is 
nearly  a9  live  to  one ;  while  beyond  mese  limits  there  is  a  gra- 
iinal  duunirtion  of  the  former^  until  at  about  60^  N.  and  66^  S. 
teitndfy  '^thij^Mtteelv  equal  half  their  intertropical  proporticm.'^ 
The  bbjNgfaUoofl  of  Humboldt  lead  to  the  same  conclusion 
nwpepting  Ae  proportions  of  the  primary  divisions  of  the  intertro- 

^^*^oii|^  this  may  he  established  as  the 
war  tbttt  were  are  many  deviatioos 
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^m  this  proportion ;  and  th^se  do  not  seem  all  of  them  to  depend 
merely  upon  variations,  in  tfemperature.  We  are  informed  that 
the  proportion  of  the  Con^  collection,  which  is  also  that  of  the 
equinoctial  part  of  New  HoUand,  is  found  to  exist  both  in  North 
and  South  America,  as  well  as  in  Van  Diemen's  island,  and  in 
the  south  of  Europe. 

In  Prof.  Smith's  herbarium,  the  acotyledonous  or  cryptoga* 
mou8  plants  are  to  the  phaenogamous  as  about  1  to  18 ;  and 
there  is  reason,  from  different  considerations,  to  suppose  that 
this  is  not  far  from  the  actual  proportion.  In  the  parts  of  New 
JKoUand  that  are  near  the  equator,  the  numbers  are  as  about 
1  to  13 ;  but  the  proportion  is  very  different  in  the  different 
tropical  regions ;  and  this  difference  seems  to  depend,  iii  a  consi- 
derable degree,  upon  the  elevation  of  the  district ;  near  tha 
shores  the  proportion  may  be  stated  to  be  about  1  to  15 ;  while 
in  mountainous  countries  it  is  about  as  one  to  five. 

The  herbarium  from  Congo  contains  specimens  from  87  of 
the  natural  orders,  but  more  than  half  of  them  belong  to  nine 
orders  only,  being  those  which  have  their  greatest  number  of 
species  between  the  tropics,  or  at  least  in  the  lower  latitudes  ; 
the  orders  are,  the  Fihces,  Gramineae,  Cyperaceae,  Convolvu-r 
lacesB,  Rubiaceae,  Compositae,  Malvaceae,  Leguminosae,  and 
Eilbhorbiaceae. 

After  describing  in  detail  the  plants  in  Prof.  Smith's  herba^ 
xium  that  belong  to  the  different  natural  orders,    Mr.  Browa 

Proceeds  to  compare  the  vegetation  of  the  line  of  the  river 
iaire  with  that  of  otherv  equinoctial  countries,  and  w^ith  tho 
various  parts  of  the  continent  of  Africa  and  its  adjoining  islands. 
With  respect  to  the  other  parts  of  the  west  coast  of  Africa,  it 
ajppears  that  from  the  river  Senegal  in  16°  N.  latitude  to  the 
Zaire  in  6°  S.  latitude,  there  is  a  remarkable  uniformity  in  the 
vegetation,  not  only  with  respect  to  the  natural  orders  and 
genera,  but  even  as  far  as  respects  the  species.  The  same 
similarity  seems  also  to  exist  in  the  cultivated  as  well  as  in  the 
indigenous  plants.  O9  the  banks  of  the  river,  as  far  as  the 
expedition  proceeded,  the  principal  articles  of  vegetable  food 
were  found  to  be  Indian  com,  cassava,  two  kinds  of  pulse,  and 
ground  nuts.  The  most  valuable  fruits  were  plaintains,  papaws, 
pumpkins,  limes  and  oranges,  pine  apples,  tamarinds,  and  a 
fruit  called  safa,  hke  a  small  plum.  A  very  valuable  plant  along 
the  whole  hue  of  coast  is  the  oil  palm,  eloBis  guin^ensis,  from 
which  the  best  kind  of  palm  wine  i«  produced.  It  appears  also 
that  the  common  yam,  capsicum,  two  species  of  the  sugar  cane, 
and  tobacco,  were  cultivated  in  particular  spots.  It  is  worthy 
of  remark  that  the  greatest  part  of  these  cultivated  plants  are  not 
natives  of  the  country,  but  have  been  introduced  from  other 
parts  of  the  world,  maize,  cassava,  pine  apple,  papaw,  capsicum, 
and  tobacco,  were  probablyv  introduced  IVoin  A.m^et\c^^  nq\v^^ 
the  l^iana^  Ume,  orange,  tamarind,  and  sugar  caiie^^x^  Y^^'?!^'! 
of  Asiatic  origin.    In  determining  to  wViat  coutifcrj  ^^  ^^  ^ 
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refer  the  origin  of  plarxts  that  are  now  dispersed  in  various 
situations,  Mr.  Brown  remarks  that  we  may  be  assisted  by  a 
careful  examination  of  the  geographical  distribution  of  genera. 
We  may  at  least  go  so  far  as  to  conclude,  that  in  doubtful  cases 
it  is  more  probable  that  the  plant  in  question  should  belong  to 
that  country  in  which  all  the  other  species  of  the  same  genus 
are  found  decidedly  indigenous,  than  to  that  where  it  is  the 
only  species  of  the  genus  known  to  exist.  This  mode  of  reason- 
ing is  appUed  to  determine  the  native  country  of  the  banana,  the 
papaw,  the  capsicum,  and  tobacco,  about  wnich  there  had  been 
i^ome  difference  of  opinion  among  naturalists ;  the  result  is  that 
we  must  refer  the  banana  to  Asia  as  its  native  climate,  and  the 
other  three  to  America.  Exceptions  to  this  general  rule  will, 
however,  probably  be  found  ;  the  cocoa-nut,  for  example,  there 
is  every  reason  to  believe  is  indigenous  in  the  coasts  and  islands 
of  equmoctial  Asia,  yet  it  is  the  only  species  of  its  genus  which 
does  not  exclusively  Ijelong  to  America. 

There  are  some  valuable  plants  that  are  cultivated  in  most  of 
the  western  parts  of  Africa,  yet  were  not  observed  in  Congo ; 
of  these  the  most  remarkable  are  the  cocoa-nut,  rice,  and  the 
sweet  potatoe,  convolvulus  batatas. 

The  author  observes  that  we  have  no  means  of  determining 
the  relation  which  the  vegetation  of  the  eastern  shores  of  equi- 
noctial Africa  bear  to  the  western.  The  flora  of  Abyssinia,  as 
ascertained  by  Mr.  Salt,  has  not  much  connexion  with  that  of 
Congo,  and  tne  flora  of  Egypt  has  still  less.  The  plants  of 
Congo  appear  likewise  to  be  very  difi'erent  from  those  of  the 
south  of  Africa,  containing  none  of  the  more  remarkable  genera 
and  orders  that  are  found  in  this  district :  there  seems  also  to  be 
very  little  aflSnity  between  the  plants  of  Congo  and  those  of  the 
islands  of  St.  J  ago,  or  of  St.  Helena.  There  is  rather  more 
affinity  between  the  vegetables  of  Congo  and  those  of  Mada- 
gascar, and  the  islands  of  France  and  Bourbon,  and  consider- 
ably more  with  those  of  India;  while,  on  the  contrary,  they  have 
less  affinity  with  those  of  equinoctial  America.  It  is  observed, 
however,  that  there  are  several  genera  common  to  this  part  of  Africa 
and  America  that  have  not  yet  been  observed  in  India  or  New 
Holland ;  and  there  are  more  than  30  species  in  Prof.  Smith's 
collection,  which  are  also  natives  of  the  opposite  coasts  of 
Brazil  and  Guiana. 

It  has  been  questioned  whether  there  be  any  species,  espe- 
cially of  the  dicotyledonous  plants,  which  are  found  in  the 
equatorial  districts  both  of  the  old  and  the  new  continent.  In 
order  to  elucidate  this  point,  Mr,  Brown  has  fonned  a  list  of 
the  plants  in  Professor  Smith's  herbarium,  which  are  common 
to.Afiicay  America,  and  Asia;  afterwards  a  Ust  of  those 
Jtpk.aire  common, to  Africa  and  America,  but  are  not. found 
jB.Io^iia&^Jilid/a  third  list  of  plants  that  are  indigenous  in 

"  «it  not  in  America.    The  greater  part  of  the 
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althiougli  a  few  of  them  have  been  found  in  the  southern  parts  of 
the  temperate  zone.  Mr.  Brown  remarks,  that  some,  or  the 
whole  of  these  plants,  may  be  conceived  to  have  been  originally 
natives  of  only  one  of  these  countries,  and  may  have  been  con- 
veyed to  the  other  either  by  accident  or  design ;  but  he  offers 
many  considerations  which  render  it  probable  that  with  respect 
to  the  greatest  part  of  them  this  is  not  the  case. 

As  to  the  proportion  of  new  genera  and  species  in  Prof. 
Smith's  collection,  we  have  already  stated  the  general  facts  in  a 
note  attached  to  the  sketch  which  we  gave  of  his  life.  The 
additions  which  he  has  made  to  our  botanical  knowledge  are 
mdeed  very  considerable ;  and  when  we  reflect  upon  the  short 
space  of  time  which  he  spent  in  the  country,  and  the  unfavour- 
able circumstances  which  attended  the  expedition,  it  cannot 
but  impress  our  minds  with  a  very  high  idea  of  his  zeal  and 
activity,  and  with  the  deepest  regret  for  his  premature  death. 
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Analyses  of  Books. 

Transactions  of  the  Geological  Society,  Vols.  III.  and  IV. 

{Concluded  from}f.\39.) 

1 .  Observations  on  the  Geology  of  Northumberland  and  Durham. 
By  N.  J.  Winch,  F.L.S. 

This  paper  contains  a  very  interesting  account  of  the  strtita 
which  occur  in  the  counties  of  Northumberland  and  Durham ; 
of  which  the  following  is  a  brief  summary,  beginning  with  the 
uppermost  or  newest  of  the  series. 

1.  Red  Marl. — ^This  rock  is  seen  on  the  north  bank  of  the 
Tees,  forming  an  irregular  curve  from  near  Darlington  to  the 
mouth  of  the  river.  It  consists,  as  usual,  of  alternating  beds  of 
white,  grey,  and  red  calcareous  sandstone,  of  red  and  blue  slaty 
day,  and  of  gjrpsum.  Borings  to  the  depth  of  120  fathoms 
have  been  made  in  this  rock  in  an  ineffectual  search  after  coal. 
The  springs  arising  from  the  blue  marl  of  this  deposit  are  not 
imfrequentiy  impregnated  with  sulphuretted  hydrogen. 

2.  Magnesian  Limestone. — The  country  lying  immediately  to 
the  north  and  west  of  the  boundary  of  the  red  marl  is  of  magne- 
sian hmestone.  It  forms  the  entire  coast  from  Hartlepool  to 
South  Shields,  and  is  .seen  coming  up  on  the  back  of  the  coal 
strata  along  an  irregular  line  from  Shields  to  the  Wear  at  Pallion, 
and  thence  running  S.W.  to  Sellaby  on  the  Tees. 

The  beds  of  this  rock  are  thin,  and  are  seen  crossing  slips  and 
fractures  in  the  subjacent  coal  strata  without  themselves  under- 
going any  change ;  hence  Mr.  W.  infers  that  the  period  of  the 
deposition  of  this  rock  was  subsequent  to  \ive  dL\^\.\vt\i'^xve^^ 
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whatever  it  was,  which  has  dislocated  the  beds  of  the  cod  form- 
ation. Although  workings  of  coal  have^  m  a  few  instances, 
been  actually  driven  a  little  way  under  the  cover  of  the  magne* 
sian  limestone,  yet  all  attempts  to  pierce  through  these  beds  in 
their  dip,  and  so  to  reach  the  coal,  have  been  friutless.  Large 
cavities  in  this  limestone  are  filled  by  a  breccia,  the  cement  of 
which  is  a  soft,  marly,  magnesian  carbonate  of  lime ;  and  where 
these  occur  in  the  cliffs  on  the  coast,  the  action  of  the  water 
upon  them  produces  first  large  caverns,  and  then  eiLtensive  slips 
and  ruins,  as  may  be  observed  at  Hartlepool,  Marsden,  and 
Monk-Wearmouth . 

The  rock  which  appears  the  next  in  succession  to  the  inagne* 
aian  limestone  is  the  ooal  formation.  It  occupies  the  Ikce  of 
the  country  west  of  the  magnesian  limestone,  forms  the  coast 
from  the  mouth  of  the  Tyne  to  that  of  the  Coquet,  proceeds  up 
along  the  south  bank  oi  this  river  for  five  or  six  miles,  whence 
it  stretches  to  the  Tyne  about  10  miles  above  Newcastle,  and 
terminates  on  the  eastern  extremity  of  Weardale  and  Teesdale 
forests.  It  rests,  as  usual,  on  a  bed  of  very  cOarse  sandstone, 
called  the  millstone-grit.  The  greatest  depth  to  which  any  pit 
has  been  sunk  in  the  coal  ineasures  is  about  200  fathoms,  and 
the  entire  thickness  of  the  formation,  as  deduced  from  a  succes- 
sion of  sections,  appears  not  much  to  exceed  270  fathoms.  Of 
the  coal  there  are  two  varieties,  namely,  the  common  slate  coal, 
and  candle  coal,  called,  in  Northumberland,  splint,  or  parrot 
coal.  The  other  strata  that  compose  the  coal  measures  are  shale 
•(slaty  clay)  and  micaceous  sandstone  of  different  degrees  of  fine- 
ness. The  shales  are  either  simply  carbonaceous,  or  bituminous, 
and  many  of  them  when  decomposed  form  a  refractory  clav 
proper  for  fire-bricks  and  potters'  saggars.  The  grindstone  siu 
IS  a  fine  grained  sandstone,  loosely  aggregated,  and  forms  the 
material  of  the  celebrated  Newcastle  grindstones ;  the  sofler 
parts  afford  good  filtering  stones,  and  the  yellow  sand,  which 
often  constitutes  the  upper  part  of  the  bed,  is  sold  to  casters  in 
iron,  &c.  as  an  ingredient  in  the  composition  of  their  moulds. 

The  organic  remains,  both  vegetable  and  testaceous,  are 
described  by  Mr.  W. ;  and  a  particular  account  is  given  of  the 
principal  basaltic  dykes  by  which  the  coal  field  is  in  various  parts 
intersected. 

The  principal  supply  of  the  metropolis,  of  the  eastern  and  part^ 
of  the  southern  counties  of  England  is  derived  from  this  coal 
field;  hence  the  annual  export  from  Newcastle,   Sunderland, 
Hartley,  and  Blyth,  amounts  to  about  2,000,000  London  chal-r 
drons. 

The  millstone  grit,  which  has  been  already  mentioned  ad 
supporting  the  coal  formation,  rests  upon  the  lead  mine  measures 
which  occupy  nearly  the  whole  of  the  counties  of  Durham  and 
Northumberland  to  the  north  and  west  of  the  coal  formation, 
yntix  the  exception  of  the  Cheviot  Hills.    The  strata  rise  aboutt 
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W.SLW.  at  m  low  angle,  and  the  entire  thickness  of  the  series 
has  been  estimated  at  2700  feet  and  upwards.  Some  of  the 
members  of  this  fonnation  agree  widi  those  of  the  coal-field^  viz. 
<ooaI,  shtle,  and  sandstone ;  but  other  beds  also  occur  which 
sufficiently  distin^sh  this  formation  from  the  preceding.  These 
aie  sandstooe  with  impressions  of  marine  snells,  shale^  and 
limestonei  containing  fossil  encrini,  chert^  and  basalt,  in  apparent 
beds,  or  overljnag  masses. 

The  great  minikig  fields  of  Aldstone,  Dufton,  and  Arkendale, 
%tB  situated  in  this  formation,  the  lead  ore  beine  chiefly  found 
in  the  thicker  beds  of  Umestone.  The  only  abundant  ore  of  lead 
is  galena,  which  here  yields  about  60  per  cent,  of  metal.  The 
general  average  of  silver  which  the  lead  contains  is  about  12  oz. 
per  ton.  About  9000  tons  of  lead,  the  produce  of  this  district, 
aioe  annuaUy  shipped  firom  Newcastle  and  Stockton. 

Calamine  is  worked  in  some  places,  and  blende  occurs  in 
neater  or  smaller  proportion  in  all  the  mines.  Copper  has  been 
round  in  small  quantities,  but  not  in  sufficient  abundance  to  be 
worth  working. 

3.  Description  of  an  insulated  Group  of  Rocks  of  Slate  and 
Greenstone  tn  Cumberland  and  Westmoreland,  on  the  east  Side  ojf 
jUfpleb^,  between  Melmerby  and  Murton,  By  the  Rev.  W. 
Buckland,  Professor  of  Mineralogy  in  the  University  of 
Oxford,  &c. 

The  district  here  described  commences  at  the  south-western 
extremity  of  the  lead  mine  measures  described  in  the  preceding 
paper.  llieBe  measures  basset  out,  forming  a  series  of  lofty  hills 
wmch  extend  N.  and  S«  and  form  the  great  watershed  of  the 
GGontry ;  die  streams  rising  from  their  eastern  slope  runnings 
into  the  German  Ocean,  and  those  rising  from  their  western  slope 
nmninj^  into  the  Irish  Channel.    The  eastern  side  forms  a  series 
of  precipitous  faces,  at  the  base  of  which  the  old  red  sandstone 
may  be  seen  supporting  the  Umestone,  and  resting  upon  the 
ahnost  vertical  edges  of  greywacke  slate.      On  &e  western 
boundary  of  the  slate  is  a  Bne  of  greenstone,  sometimes  appa^ 
lently  vertical  and  adjacent  to  the  slate,  often  covering  it,  and 
•swelung  into  small  hiUs ;  here  and  there  the  greenstone  either 
.  is  intersected  by  veins  of  a  granite,  chiefly  composed  of  felspar, 
or^  periiaps,  itself  passes  into  this  rock.    On  the  west  of  the 
f;reen8tone  the  Umestone  formation  ajmears  to  be  resumed ;  but 
inatAftil  of  being  nearly  horizontal  and  occupying  a  large  tract, 
it  is  seen  adjacent  to  the  greenstone,  in  nearly  vertical  strata 
much  broken  and  intermixed  with  each  other,  which  soon  dis- 
appear below  the  surface.    Along  the  greatest  part  of  the  Une 
me  limestone  is  entirely  wanting,  and  the  red  marl,  exhibiting 
the  usual  characters  of  that  rock,  and  forming  nearly  horizont^ 
beds,  abuts  immediately  against  the  greenstone «    At  the  south- 
em  extremity  of  the  tract  here  described,  near  Murton,  the 
neenstone  is  wanting,  and  the  red  marl  coxast^  (^q%^  m:^  ^ 
tne  greywacke,  and  even  in  some  casea  co^eta  Vlfckfc  ^«y«^^^% 


224  Analyses  of  Books.  [Sept* 

and  abuts  against  either  the  old  sandstone,  or  even  the  nearly 
horizontal  beds  of  the  limestone  series. 

8.  On  the  Strata  in  the  Neighbourhood  of  BristoL .  By  Ricliard 
Bright,  M.D.  8cc.  With  Notes  extracted  from  the  Communica- 
sions  of  George  Cumberland,  Esq, 

Note  on  Magnesian  Breccia.  By  Henry  Warburton,  Vice- 
Pres.  of  the  Geol.  Soc. 

9.  On  the  Magnesian  Limestone  and  Red  Marly  or  Sandstone, 
of  the  Neighbourhood  of  Bristol.     By  W.  H.  Gilby,  M.D.  , 

These  papers  contain  further  additions  to  the  history  of  the 
rocks  which  form  the  subject  of  the  two  former  communications. 
The  district  of  which  Bristol  is  the  centre  presents  all  thie  mem- 
bers of  the  series  of  British  strata  from  the  old  sandstone  upwards 
to  the  lias  limestone  ;  viz.  the  old  sandstone,  the  encrinal  lime- 
stone, the  coal  formation,  the  mamiesian  limestone,  the  red  marl, 
and  the  lias  limestone.  The  encnnal  limestone  of  this  district  is 
sometimes,  it  seems,  covered  by  conformable  strata  of  magnesian 
limestone  abounding  in  shells,  entrochi,  and  madrepores. 

The  strata  of  the  beds  up  to  and  including  the  coal  formation 
are  more  or  less  elevated,  and  it  is  on  the  edges  of  these  that 
the  horizontal  beds  of  the  limestone  conglomerate  are  deposited. 
This  conglomerate  in  some  places  is  of  common  Umestone,  and 
in  others  contains  more  or  less  of  magnesian  limestone.  Of 
this  conglomerate  there  appear  to  be  two  beds,  incumbent  on 
which  are  the  marls  and  calcareous  sandstones  that  form  the 
red  marl  deposit.  This  latter,  besides  presenting  the  usual 
characters  of  the  rock,  includes  veins  and  nodular  masses  of 
(sulphate  of  strontian. 

15.  Descriptio7i  of  a  Series  of  Specimens  from  the  Plastic  Clay, 
near  Reading,  Berks,  with  Observations  on  the  Formation  to 
which  those  Beds  belong.  By  the  Rev.  W.  Buckland,  Professor 
of  Mineralo^  in  the  University  of  Oxford,  Sec. 

The  plastic  clay  formation  in  its  most  extended  sense  includes 
the  series  of  beds  which  exist  between  the  chalk  and  the  London 
clay  in  England,  and  the  chalk  and  the  calcaire  grossier  of  the 
basin  of  Paris. 

The  immediate  covering  of  the  chalk  is  an  alluvium  of  rolled 
and  angular  flint  pebbles  mixed  more  or  less  with  sand  and 
green  earth  ;  and  at  Reading,  and  in  some  other  parts  contain- 
ing a  peculiar  species  of  oyster,  together  with  small  teeth  of 
fish.  Above  this,  Ue  various  beds  of  sand  and  sandy  loam, 
among  which  is  a  bed  of  fuUer's  earth  ;  but  the  principal  repo- 
sitory of  this  useful  mineral  is  the  sand  below  the  chalk. 
The  middle  and  upper  part  of  the  series  is  more  clayey; 
and  the  uppermost  bed  is  a  loose  sand  supporting  the  London 
.cby.  This  bed  of  sand  in  the  London  basin  is  filled  with  water, 
3PvIiich  all  the  deep  wells  of  the  metropolis  are  supplied  in 
Btible  abundance.  Mr.  Buckland^s  paper  contains 
t  jnteresting  particulars  respecting  this  deposit  both  in  thei 
^btifikk  and  on  the  coast  of  ^n&^ex. 
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Besides  the  papers  already  noticed  (and  which  contribvite  in 
an  eminent  degree  tQ  elucidate  the  great  geological  features  of 
the  island)  are  many  others  very  interesting,  but  for  which  we 
must  refer  our  readers  to  the  volume  itself.  Among  these  mjiy 
be  particularly  distinguished,  "  Observations  oil  the  Mountaiii 
Cruachan,*'  '^  Observations  on  the  Hill  of  Kinnoul,"  "  On  the 
Parallel  Roads  of  Glen  Roy/'  All  by  Dr.  lyi'Culloch.  "  Account 
of  some  remarkable  Disturbances  in  the  Veins  of  the  Mine  of 
Huel  Pever,  in  Cornwall."  By  J.  WilUams.  "  Description  of 
the  Tunnel  of  the  Tavistock  Canal."  Py  John  Taylor.  Two 
crystallographical  papers.  By  W.  Phillips.  "  Description  ojf 
the  Paramoudra.''  ^y  the  Kev.  W-  Buckland.  "  On  the 
Gfavel  of  Litchfield."     By  Arthur  Aikin. 
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Article   XIV. 

Proceedings  of  Philosophical  Societies. 

HOYAL   ACADEMY    OF    SCIENCES    AT    PABIS. 

May  4. — M.  le  Marquis  Dangeau  sent  the  description  of  a 
new  capstan. 

M.  VauqueKn,  6Uve  ingenieur  des  pqnts  et  chaussees,  communi- 
cated some  observations  on  Sir  W.  Congreve's  Canal  Lock. 

M.  Biot  read  an  extract  of  a  letter  from  Mr.  Pond,  Astronomer 
Roysd,  relative  to  some  recent  experiments  on  the  pendulum 
made  at  Greenwich.  He  also  annoimces  in  the  same  letter  his 
persuasion  that  the  double  annual  parallax  of  Aquila,  ArcturuS| 
and  Lyra,  does  not  exceed  a  quarter  of  a  second. 

M.  BerthoUet  made  a  report  on  the  seventh  memoir  of 
M.  Chevreul  sur  les  corps  gras, 

M.  Arago  deUvered  in  a  report  on  the  English  Expedition  to 
the  Congo. 

May  11. — M.  Delambre  gave  an  account  of  the  new  work  of 
M.  Bessel,  on  the  Observations  of  Bradley. 

M.  de  Manoury-d'Ectot  gave  in  a  description  of  his  new 
Steam  Engines,  which  was  referred  to  a  committee. 

M.  Thenard  made  a  report  on  the  memoir  of  MM.  Pelletier 
a^d  Caventou  on  Cochineal :  the  memoir  was  ordered  to  be 
pubUsfaed  among  the  Sgavans  etrangers. 

M.  Bosc  made  a  report  on  the  memoir  of  M.  France  on  the 
€renu8  Qabochon. 

In  this  memoir  M.  France  proves  that  the  Patella  mitrata 
.^mong  r^ceipit  and  the  Patella  cornea  among  fossil  shells,  as 
w^  as  several  others,  as  yet  undescribed,  are  in  fact  bivalveSj 
•and  must,  therefore,  be  referred  to  a  new  genus. 

JBI..Girard  read  ajaaemoir  by  M.  le  Gallois,  oxxXix^ltQQk^"*^- 
•wajrs  of  England. 

Vol.  XIL  N""  IIL  P 


iZS  ScieiUiJic  Intelligence.  [SfiPTV 

The  reading  of  a  memoir,  by  M.  Risso,  entitled  "  A  Geolo- 
gical Survey  of  the  Environs  of  Nice,"  was  begmi. 

May  18. — M.  Laplace  read  a  memoir  on  the  Rotation  of  the 
Earth. 

M.  Arago  made  a  report  on  a  new  work  on  Descriptive  Geo- 
metry, by  M.  Vallee,  Civil  Engineer. 

M.  Girard  made  a  report  on  the  memoir  of  M.  le  Gallois  on 
the  Iron  Railways  of  England. 

In  many,  parts  of  Germany  it  has  been  long  the  practice  to  fix 
wooden  beams  on  the  floor  of  galleries  in  mine^,  in  order  to  ease 
the  draft  of  the  trucks  and  other  carriages  used  in  them.  Of 
late  years  the  EngUsh  have  extended  this  plan  to  carriage  above 
ground,  using  iron  bars  instead  of  wood.  The  description  of 
these  iron  rauways  forms  the  subject  of  M.  le  Gallois's  memoir. 
According  to  him  there  are  already  in  the  vicinity  of  Newcastle 
76  leagues  of  iron  railway  above  ground,  besides  as  much  in  the 
colUenes  below  the  surface.  The  subject  is  entered  into  in  great 
detail  by  M.  le  Gallois,  and  the  memoir  is  reconmiendea  for 
publication. 

The  reading  of  M.  Risso's  memoir  on  the  Environs  of  Nice 
was  concluded,  and  the  memoir  was  referred  to  a  committee. 

M.  Delambre  made  a  report  on  the  third  volume  of  M.  Pey- 
rard's  translation  of  Euclid. 

The  committee  find  in  the  present  volume  the  same  fideUty  of 
translation  as  in  the  two  former  ones.  The  various  readings  fill 
84  pages.  The  editor  has  asserted  that  the  splendid  Oxford 
edition  contains  all  the  errors,  even  the  most  palpable  ones,  of 
the  Basle  edition,  besides  many  others  which  are  pec^liar  to  it ; 
and  this  assertion  is  substantiated  by  a  comparative  view  of  the 
two  editions  occupying  eight  pages. 


Article  XV. 

SCIENTIFIC   INTELLIGENCE,   AND    NOTICES    OF    SUBJECTS 

CONNECTED    WITH    SCIENCE 

I.  Lectures. 

Mr.  Clarke's  and  Mr.  Blagden's  lectures  on  midwifery  and  the 
diseases  of  women  and  children  wiH  commence  on  Monday, 
Oct.  6.  The  lectures  are  read  every  morning  from  a  quarter 
past  ten  to  a  quarter  past  eleven,  for  the  convenience  of  students 
attending  the  hospitals. 

Mr.  Guthrie,  Deputy  Inspector  of  Military  Hospitals,  will 

'  commence  his  winter  course  of  lectures  on  surgery,  on  Monday, 

Oct.  6j  at  5  minutes  past  8  in  the  evening,  in  the  waiting  room 

^A  RoysL  Westminster  Infirmary  for  Diseases  of  the  Eye, 

N^JieHitreet^  Piccadilly  •   To  \)^  coiiXijaxxfe^  wi^owdays, 


1818k]  Scientific  tntelligence,  i^ 

Wednesdays,  and  Fridays. — ^The  diseases  of  the  eye,  althou^icli 
fonmngan^integralpart  of  the  lectures  on  surgery/wiU,  for  lie 
convenience  of  lUustriEition,  be  delivered  every  Thursday  evening 
until  completed. 

II.  Remarks  on  the  Tails  of  Comets.    By  H.  iFlaugergues.* 

A  sieries  of  papers  by  M.  Flaugergues,  has  been  lately  pub* 
lished  in  the  Journal  de  Physique,  on  the  tails  of  comets,  in 
which  he  examines  in  detail  the  various  hypotheses  that  have 
been  proposed  to  account  for  them,  but  conceives  them  all  to  be 
inadequate.  After  taking  a  short  review  of  the  opinions  enter- 
tained on  this  subject  by  the  ancients,  and  the  earlier  of  the 
modems,  he  examines  more  particularly  those  of  Kepler  and 
Descartes,  and  fii:^ally  comes  to  that  of  Newton.  This  great 
philosopher  conjectured  that  the  tails  of  comets  were  composed 
of  an  extremely  rare  vapour,  which  proceeded  from  their  nucleus, 
generated  by  the  great  heat  which  these  bodies  acquire  when 
they  approach  the  sun.  He  formed  a  calculation  of  the  degree 
of  heat  which  the  comet  of  1680  would  experience  in  its  perihe- 
lion ;  and  he  estimated  it  at  a  temperature  2000  times  greater 
than  the  heat  of  red-hot  iron. 

To  this  hypothesis  M.  Flaugergues  objects,  that  on  account 
of  the  rapidity  of  the  motion  of  comets,  it  is  very  doubtful  whether 
they  can  acquire  a  degree  of  heat  nearly  equal  to  that  assigned 
to  them  by  Newton.  Besides,  it  is  remarked  that  the  tails  of 
comets  are  by  no  means  in  proportion  to  their  proximity  to  the 
«un;  some  comets  which  have  approached  very  near  the  sun 
having  had  very  httle  of  this  appearance,  while  others  have  had 
large  tails,  although  they  never  came  very  near  the  sun  in  any 
part  of  their  course.  Another  objection  against  the  hypothesis 
iSj  that  the  centrifugal  force  which  is  produced  by  the  motion 
of  the  comet  in  a  curve  roimd  the  sun,  being  common  to  the 
comet  and  to  the  vapour  which  is  supposed  to  form  the  tail, 
cannot  tend  in  any  'degree  to  detach  the  comet  and  the  vapour 
from  each  other.  It  is  further  urged  that  the  greatest  part  of 
the  matter  which  composes  the  tail  of  a  comet  ought,  after  it 
has  passed  its  perihehon,  to  follow  after  the  comet  in  the  direc- 
tion of  its  motion,  and  not  precede  it,  as  is  always  the  case. 
Again,  the  matter  which  forms  the  tail  of  a  comet,  being  sur- 
rounded with  matter  which  is  more  dense,  and  which,  conse- 
quently, ought  to  reflect  Ught  more  strongly,  the  tail  ought  not 
to  be  distinguished  by  its  brilUancy.from  the  other  parts  of  space. 
As,  accordmg  to  the  hypothesis  of  Newton,  the  vapour  which 
forms  the  tail  of  a  comet  is  elevated  from  the  nucleus  because  it 
has  less  specific  gravity  than  the  medium  with  which  it  is 
surrounded,  the  lateral  motion  of  the  tail  should  be  entirely 
destroyed  by  the  resistance  of  this  medium;  the  matter  of  the 

•  Abridi;.cd  from  Jouni.  Phyi.  for  F«b.  \%\1i. 
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tail,  not  being  able  to  follow  the  comet,  wotild  be  iltW^  left 
behind,  and  we  should  not  see  the  tail  after  the  pennelioti 
precede  the  comet,  as  is  always  the  case. 

III.  Biographical  Notice  of  Dr.  Wistar,  of  Philadelphia  J* 

Dr.  Caspar  Wistar  was  bom  at  Philadelphia  in  the  year  1760; 
his  parents  were  of  German  extraction,  and  belonged  to  the 
society  of  friends.  He  received  the  first  part  of  his  education 
at  the  grammar  school  of  his  native  city;  he  commenced 
his  medical  studies  under  the  superintendance  of  Dr.  Redman, 
and  he  likewise  attended  the  lectures  of  Drs.  Morgan,  Shippen, 
Rush,  and  Kuhn.  In  the  year  1783  he  came  over  to  this 
coimtry,  in  order  to  pursue  his  studies  in  the  University  of 
Edinburgh ;  in  1786  he  graduated  there,  and  in  the  foBowing 
year  returned  to  his  native  city,  where  he  settled  for  ^e 
remainder  of  his  life. 

There  appears,  at  this  period,  to  have  been  two  rival  medical 
schools  in  Philadelphia,  one  attached  to  the  University,  and 
the  other  denominated  the  College;  he  was  invited  to  the 
Professorship  of  Chemistry  and  Physiology  in  the  latter  of  these 
institutions,  which  he  accepted.  After  some  time,  however, 
these  two  rival  establishments  were  imited  in  the  University  of 
Pennsylvania,  of  which  Dr.  Wistar  was  made  joint  professor 
of  Anatomy  and  Surgery  with  Dr.  Shippen.  In  this  situation  he 
continued  until  his  death,  and  appears  to  have  been  completely 
occupied  with  the  duties  of  this  office,  in  conjunction  with  those 
of  medical  practice.  All  his  publications  seem  to  have  been  of 
a  professional  nature,  and  to  have  been  chiefly  confined  to 
papers  in  the  American  periodical  works.  His  prmcipal  Uterary 
distinction  he  obtained  only  a  short  time  before  nis  death.  His 
biographer  informs  us,  "  that  when  the  presidency  of  the 
Americati  Philosophical  Society  for  promoting  useful  Knowledge 
was  vacated  in  1816,  Dr.  Wistar,  by  an  unanimous  suffrage, 
was  elected  to  fill  that  honourable  station :  honourable,  as  having 
been  previously  occupied  only  by  his  illustrious  predecessors,  a 
Franklin,  a  Rittenhouse,  and  a  Jefferson." 

IV.,  Experiments  on  Metallic  Alloys  obtained  by  Means  of  GaU 

vanism.     By  Prof.  BrugnateUi.f 

If  we  plunge  a  plate  of  zinc  into  a  dilute  solution  of  the  hitmte 
of  silver,  the  silver  attaches  itself  to  the  ziiic ;  two  electric  poUs 
are  then  established,  by  which  the  water  is  decomposed.  The 
oxygen  which  is  attracted  to  the  positive  zinc  pole  oxidates  it,  i 
(udd  the  hydrogen  which  is  attracted  to  the  negative  silver  pole 
feives  to  oxidate  the  metal  which  has  been  dissolved.     But  the 

-    «  AlMlracted  firom  a  tribute  to  the  memory  of  the  late  C.  WUtar,  M.D.  &c.  b/ 
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zinc  which  is  oxidated  is  also  dissolved  by  the  acid  which  is 
liberated,  and  there  is  formed  a  mixed  solution  of  nitrate  of  zinc 
and  of  silver. 

The  nascent  hydrogen  from  the  negative  pole  reduces  the 
silver  and  the  zinc  at  the  same  time.  The  zinc  plate  is  covered 
with  a  flocculent  mass,  of  a  blackish  colour,  which  is  in  the  state 
of  an  hydrate ;  the  flocculent  surface  gradually  becomes  grey 
aiid  brilliant :  this  appears  to  be  an  alloy  of  silver  and  zinc  in  the 
form  of  an  hydrate. 

In  the  same  manner  when  a  plate  of  zinc  is  suspended  in  a 
solution  of  the  acetate  of  lead,  the  arborization  with  brilliant 
facets  which  is  produced  is  an  alloy  of  lead  and  zinc,  not,  as  was 
formerly  supposed,  pure  lead.  An  aUoy  of  zinc  and  copper  is 
formed,  when  we  place  a  plate  of  zinc  in  a  solution  of  the  acetate 
of  copper.  In  this  case  a  blackish  matter  is  produced,  consist- 
ing 01  zinc  and  copper,  which,  by  means  of  the  burnisher,  may 
be  made  to  assume  a  very  beautiful  polish  of  the  colour  of  gold. 

What  is  called  the  arbor  DiantE  is  a  solid  amalgam  of  mercury 
and  silver ;  if  we  add  to  the  solution  of  silver  and  mercury  gene- 
rally employed  in  the  above  experiment  some  nitrate  of  copper, 
we  obtain  large,  brilliant  crystals  of  silver,  mercury,  and  copper. 

V.  Chemical  Researches  on  the  Pel  lit  or  1/  of  Spain,     By  M.  Gau- 

tier.  Apothecary  in  Paris.* 

The  most  remarkable  quality  of  the  pellitory  of  Spain,  the 
Anthemis  Pycethrum,  is  the  acrid,  burning  sensation  which  it 
produces  upon  the  mouth  when  it  is  chewed,  and  the  profuse 
salivation  which  it  excites.  A  quantity  of  the  pulverized  root 
was  successively  acted  upon  by  sulphuric  ether,  boiling  alcohol, 
cold  water,  and  afterwards  by  boiling  water,  the  products  of 
each  step  of  the  process  being  accurately  examined.  The 
ge^er^  results  are,  that  the  acrid  property  of  the  pyrethrum 
aepends  upon  an  oil,  which  exists  only  in  the  bark,  and  which, 
fey  a  close  inspection  of  the  part,  may  be  soon  lodged  in  minute 
Vesicles.  The  author  calls  this  a  fixed  oil,  and  says  that  it 
possesses  the  following  properties ;  it  has  a  reddish  colour,  a 
powerful  odour,  is  insoluble  in  water,  lighter  than  this  fluid, 
becoming  concrete  by  cooling,  and  melting  again  by  heat ;  it 
forms  a  saponaceous  compound  with  the  alkalies,  the  soaps  being 
soluble  in  water  and  in  £^cohol.  Besides  this  fat  or  fixed  oil, 
M.  Gautier  mentions  a  volatile  oil  as  one  of  the  constituents  of 
iihe  .pyrethrum ;  we  are  rather  disposed  to  think  that  this  is  the 
immediate. cause  qf  the  acrid  properties,  and  that  the  eflTects  of 
.(hcifixed  oil  depend. upon  its  being  combined  with  a  portion  of 
.the  volatile  oil.  4t  ju^o  cQntains  a  yellow  colouring  matter, 
which  appears  to  be  of  the  nature  of  a  gum-resin,  and  a  sub- 
stjgice. resembling. a  gum,  which,  however,  is  principally  charac- 
terized.byits  iiegative  properties. 

,♦  ^^firf^cJ  fr<yn  JouTJD.^Jf hs^rm.  iv.  49.    (^TTeb.  Wft.'i 
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After  the  root  had  gone  through  the  successive  action  of  the 
ether,  the  alcohol,  and  the  cold  water,  boihng  water  extracted 
from  it  -J-  of  its  whole  weight  of  what  M.  Gautier  supposes  to  be 
inuhn,  the  vegetable  principle  which  was  discovered  oy  Rose  in 
the  root  of  elicampane,  the  inula  helenium.  The  substance  is 
described  as  being  white,  pulverulent,  insi{)id,  inodorous, 
soluble  in  boihng  water,  which  it  renders  viscid,  insoluble  in 
cold  water,  alcohol,  and  ether.  Iodine  poured  into  a  boiling 
solution  of  this  substance  produces  a  yellow  precipitate,-  which 
is  gradually  deposited.  When  it  is  heated  in  a  capsule,  it  is 
decomposed,  and  an  odour  is  produced  exactly  similar  to  that  of 
caromel.  Alcohol  poured  into  an  aqueous  solution  of  this  sub- 
stance instantly  produces  a  precipitate  which  is  at  first  flaky, 
but  afterwards,  when  it  is  collected  at  the  bottom  of  the  vessel, 
is  pulverulent.    Traces  of  muriate  of  lime  were  also  found  in  the 

Srethrum.      The    following    are    the   \)roportions    in    which 
,  Gautier  supposes  its  constituents  to  exist. 

Volatile  oil  (traces) 

Fixed  oil 5 

Yellow  colouring  principle 14 

Gum 11 

Inulin 33 

Muriate  of  lime  (traces) 

Woody  matter 35 

98 
Loss 4 2 

100 

With  respect  to  inuhn,  we  may  remark  that  its  characters,  as 
laid  down  by  Rose,  are  somewhat  indefinite,  or  indicative  rather 
of  a  variety  of  starch  than  of  a  specifically  different  principle. 
The  effect  of  iodine  upon  it,  as  stated  by  the  author,  deserves  to 
be  attended  to,  aild  would  appear  to  give  it  a  more  decided 
character ;  but  until  we  are  better  acquainted  with  the  action  of 
iodine  upon  other  vegetable  substances,  it  may  be  doubted 
whether  it  is  to  be  considered  as  denoting  a  variety, or  a  species., 

VI.  On  the  Linear  Flow  of  different  Liquids  through  Capillary 

Tubes  of  Glass.    By  M.  Girard.* 

Fluids  are  divided  by  M.  Girard  into  two  classes,  according 
as  they  adhere  or  do  not  adhere  to  glass.  The  experiments  were 
all  made  with  the  same  vessel,  and  they  are  all  reduced  by  cal- 
culation to  the  same  pressure  of  the  fluid  upon  the  orifice  of  the 
tube,  while  different  fluids  were  employed,  and  the  same  fluid  at 
different  temperatures.  The  results  of  the  experiments  are  given 
in  a  tabular  torm  ;  we  have  arranged  in  separate  columns,  first, 

^  AbBtractcd  from  a  memoir  read  lo  lYk«  Ko^oX  Kkaj^^^I  ^l^^\«ttc;i^^^VLA%V(% 
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«the  date  of  the  experiment ;  secondly,  the  temperature  of  the 
^uid  employed;  thirdly,  its  density;  and  fourthly,  the  time  in 
/which  a  given  quantity  of  it  flowed  through  the  tube .  Some  of  the 
principal  facts  which  M.  Girard  ascertained  were  as  follows  :  the 
rate  of  the  flow  of  pure  water  is  four  times  as  great  at  the  tem- 
perature of  194°  (Fahr.)  as  at  32°;  the  rate  of  the  flow  of 
alcohol  is  not  so  rapid,  although  it  is  considered  to  be  more 
perfectly  fluid  than  water :  this  depends  upon  a  greater  attrac- 
tion which  .glass  possesses  for  alcohol  than  for  water,  from 
which  circumstance  it  follows  that  there  is  a  stratum  of  the 
^dcohol  in  the  interior  part  of  the  tube,  which  is  thicker  than 
that  formed  by  water,  and  proportionally  obstructs  the  passage. 
A  solution  of  sugar  in  water,  although  much  more  viscid  than 
alcohol,  flows  out  more  rapidly ;  but,  in  general,  all  these  differ- 
ences are  less  as  the  temperatures  become  more  elevated. 
M.  Girard  performed  a  series  of  experiments  upon  an  aqueous 
solution  of  nitrate  of  potasl^ ;  he  found  that  the  rate  of  its  flow 
was  less  rapid  than  that  of  water,  except  at  high  temperatures^ 
when  they  became  more  nearly  the  same. 

Some  other  circumstance^,  besides  viscidity  and  temperature, 
^appears  to  affect  the  results  ;  if  we  introduce  a  thread  into  the 
mouth  of  a  capillary  tube,  through  which  the  fluid  escapes 
only  in  drops,  the  flow  becomes  a  continued  stream,  although, 
in  the  two  cases,  the  quantity  of  fluid  discharged  in  the  same 
time  is  equal.  It  was  found  that  the  effect  of  temperature  upoa 
the  rate  of  the  flow  diminishes  as  we  increase  the  diameter  ofthe 
bore  of  the  tube. 

By  comparing  together  the  results  of  all  the  experiments,  we 
arrive  at  the  general  principle ;  that  when  we  employ  the  same 
fluid,  the  time  in  which  the  same  quantity  flows  out  is  in  the 
direct  ratio  ofthe  temperatures  and  the  inverse  ratio  ofthe  cube 
ofthe  diameter  of  the  tube.  We  may  represent  it  by  a  geometric 
curve^  of  which  the  abcisses  will  indicate  the  degrees  of  the 
thermometer^  and  the  ordinates  the  times  necessary  for  the  flow 
ofthe  same  bulk  of  fluid.  With  respect  to  the  comparative  rate 
of  the  flow"  of  different  fluids,  it  depends  upon  the  affinity 
between  the  tube  aad  the  different  fluids,  with  which  we  are  yet 
only  imperfectly  acquainted. 

VII.  Analysis  of  the  Chenopodium  Olidum.   By  MM.  Chevalier 

and  Lasseigne  * 

We  are  informed  by  these  chemists  that  the  analysis  of  this 

plant  offers  some  very  remarkable  results,  of  which  the  most 

singular  is  that  it  contains  a  quantity  of  uncombined  ammonia. 

\  This  is  supposed  to  be  the  vehicle  oi  the  remarkably  nauseous 

odour  whicn  it  exhales,  strongly  resembUng  that  of  putrid  fish. 

When  the  plant  is  bruised  with  water,  the  liquor  expressed, 
jmd  afterwards  distilled,  we  procure  a  fluid  which  contains  tlv^ 

•  Abridged  from  Joum.  Pliana.  in.  4\^    (,^i^t-  \«Vl  •> 


Isubcarbonate  of  ammonia  and  aii  oily  matler,  which  gitBs  thd 
fluid  a  milky  appeaTance.  If  the  'expressed  jtdce  of  Ihe  fcheno- 
bodiulol  be  evapoi*ated  to  the  consistence  of  an  eitrafct,  it  ik 
iblind  to  be  alkaline^  there  seems  to  be  acetic  acid  in  it,  while 
its  basis  is  said  to  be  of  an  albutninous  kiature.  It  is  stated  also 
to  contain  a  small  (^[uantity  of  the  substance  which  the  French 
'<iafl  osmazome,  a  small  quantity  of  an  aromatic  resin,  and  a  bitter 
matteV  soluble  both  in  alcohol  and  in  water,  as  weft  as  several 
'Valine  bodies.  The  foHowing  is  stated  as  the  resrft  of  thie 
tsirialysis,  which,  however,  We  may  remark  is  so  comphcated  and 
*fe6  pectiKar,  that  we  should  be  glad  to  see  it  confirmed  by  fturther 
*extterimetits. 

The  various  continents  of  the  chenopodium  olidum  afe  ^ 
ilbtl6Ws; 

1.  Subcarbonate  of  ammonia. 

2.  Albumen. 

3.  Osinazoilie. 

4.  An  aromatic  resin. 
6.  A  bitter  matter. 

6.  Nitrate  of  potash  in  large  qutotity. 

7.  A.cetate  and  phosphate  of  potai^h. 

8.  Talrtraite  of  potash. 

It  is  said  that  100  pounds  of  the  dried  plant  producie  18 
pounds  of  ashes,  of  which  5-^  are  potash. 

VlII.  Experiments  on  the  Bilberry,  and  on  the  Method  of  defecting 
extraneous  Colours  in  Red  Wine.     By  M.  Vogel.* 

The  berries  of  the  vacciniura  myrtiUus  contain  a  colouring 
xjaatter,  the  citric  and  the  malic  acids,  and  a  considerable  quan- 
tity of  uncrystallizable  sugar.  The  colouring  matter  may  be 
removed  by  boiling  the  juice  of  the  bilberry  with  powaered 
charcoal,  or  with  an  argillaceous  earth ;  by  this  process  it  is 
rendered  as  colourless  as  water.  When  the  berries  are  bruised, 
the  pulp  seems  to  be  scarcely  susceptible  of  undergoing  the 
process  of  fermentation,  on  account  of  the  great  proportion  of 
sugar  which  it  contains ;  by  diluting  it  with  about  an  equal  bulk 
of  water,  and  still  moi-e  by  adding  yeast  to  it,  it  readily'ferments, 
and  forms  alcohol  in  considerable  quantity. 

With  respect  to  the  colouring  matter  of  wine,  M.  Vogel 
remarks,  that  of  all  the  substances  which  he  has  employed  to 

Eve  them  a  red  colour,  none  of  them  form  with  the  acetate  of 
ad  a  greenish  grey  precipitate,  which  is  the  colour  that  is 
procured  from  the  genuine  red  wines.  Wines  coloured  by  the 
luice  of  the  bilberry,  by  elder,  or  by  Campeachy  wood,  form 
with  acetate  of  lead  a  precipitate  of  a  deep  blue  colour;  Feman-. 
bouc,  red  saunders,  and  the  red  beet,  produce  a  colour  which  is 
ilpDeGipiJiated  red  by  the  acetate  of  lead.  When  wine  is  colourecj 
lere^  ]^y  beet,  it  may  be  rendered  entirely  colourless  by  limft 

>  'ilMdfeed  firom  J6ulm.  nam.  W.  5^.    <Tg^A^«.^ 
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*w0iieT,  but  the  weakest  acid  will  bring  back  the  colour ;  it  may 
be  reproduced  even  by  blowing  into  the  fluid  through  a  tube. 
As  the  colouring  matter  of  red  wines  is  supposed  to  reside 
principally  in  the  skin  of  the  grape^  the  author  prepared  a 
quantity  of  the  skins^  and  reduced  them  to  powder.  In  this 
irtate  he  found  that  they  were  not  soluble  in  ether,  but  that  they 
i^oinmunicated  to  alconol  a  deep  red  colour ;  a  paper  stained 
witk  this  colour  was  rendered  red  by  ^ids  and  green  by  alkalies* 
M.  Vogel  informs  us  that  he  made  a  quantity  of  red  wine  from 
black  grapes  for  the  purpose  of  his  experiments,  and  that  this 
woduced  the  greyish  green  precipitate  witii  tlie  acetate  of  lead ; 
ne  also  found  the  same  crfoured  precipitate  in  two  specimens  of 
^red  wine,  the  genuineness  of  which  could  not  be  suspected, 
the  one  from  Chaiteau-Maiguaux^  and  the  other  from  the 
neighbourhood  of  Goblentz. 

IX.  Oh  the  Combinations  of  the  Phosphuretted  Hydrogenous 
Compounds  with  the  Hydriodic  Acid.  By  M.  Houton  Labil- 
lardiere.* 

The  author  proposes  to  give  an  account  of  the  combinations 
'of  both  the  protophosphuretted  hydrogen  and  the  perphosphur- 
'etted  hydrogen  with  hydriodic  acid  gas.   By  protophosphuretted 
tydrogen,    he  informs  xis  that  he  means  the   pfhosphuretted 
liydrogen  which  is  disengaged  by  beat  from  pihosphorous  acid 
forinedby  the  action  of  the  air;  and  by  perphosphuretted  hydro- 
gen, that  which  is  obtained  from  a  mixture  of  phosphorus  in 
excess,  lime,  and  water,  the  first  portions  only  being  collected 
of  what  is  disengaged  by  means  of  heat.t    Protojihosphuretted 
hydrogen  gas  is  distinguished  from  the  perphosphuretted  in  its 
not  having  the  property  of  inflaming  merely  by  the  contact  of 
the  air,  and  of  not  depositing  phosphorus,  both  which  circum- 
stances occur  in  the  perphosphuretted  hydrogen.     He  observes, 
lowever,  that  the  protophosphuretted  nydrogen  will  inflame  in 
atmospherical  air,  provided  it  be  rarefied  at  ordinary  temper- 
atures, but  at  low  temperatures  a  greater  degree  of  rarefaction  i« 
necessary. 

When  protophosphuretted  hydrogen  and  hydriodic  acid  are 
mixed  together  over  mercury  with  the  proper  precautions,  we 
obtain  on  the  sides  of  the  jar  a  layer  of  white  cubical  crystals, 
which  are  decomposed  by  the  contact  of  water,  the  protophos- 
phuretted hydrogen  being  disengaged,  and  the  hydriodic  acid 
oeing  dissolved  in  the  water.  It  is  said  that  alcohol  when  fiieed 
from  water  decomposes  this  compound,  and  it  is  also  decom- 

•  Abstracted  from  Journ.  Pharm.  iii.  454.     (Oct.  1817.) 

'f  The  first  of  these  substances  das  been  also  named  hydrophospboric  gas,  or 
^bifaydroguret  of  pbosphorns,  aad  appears  to  consfst  of  one  atom  of  phosphorus  to 
two  atoms  of  hydrogen  ;  the  second,  which  has  been  called  simply  phosphuretted 
bydrogeiif  or  bydroguret  of  phosphorus,  appears  to  consist  of  ou^  ^Xoin  ^^  ^^^  ^^ 
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posed  by  ammoniacal  gas ;  but  most  other  re-ageuts,  provided 
they  be  perfectly  dry,  do  not  act  upon  it.  The  combination  of 
perphosphuretted  hydrogen  is  formed  in  the  same  manner  with 
the  protophosphuretted ;  it  possesses  nearly  the  same  proper- 
ties, except  that  when  it  is  decomposed  by  water,  it  is  converted 
into  protophosphuretted  hydrogen,  with  the  deposition  of  phos- 
phorus and  hydriodic  acid,  and  that  when  it  is  acted  upon  by 
ammoniacal  gas,  it  disengages  half  the  volume  of  the  ammo- 
niacal gas,  with  a  deposition  of  phosphorus. 

M.  Houton  Labillardiere  draws  the  following  conclusions  from 
his  experiments.  1  •  That  protophosphuretted  hydrogen  is  inflam- 
mable at  ordinary  temperatures  in  atmospheric  air,  or  in  oxygen 
suflBiciently  rarefied ;  2.  That  each  of  the  phosphuretted  hydro- 
gens combine  with  the  hydriodic  acid ;  3.  That  these  compounds 
possess  different  properties  ;  4.  That  the  compound  fonned  with 
protophosphuretted  nydrogen  gas  consists  of  equal  volumes  of 
the  two  ingredients  ;  but  inat  the  compound  formed  wiA  per- 
phosphuretted hydrogen  gas  consists  of  one  volume  of  this  gas 
to  two  of  the  hydriodic  acid  gas ;  6.  That  the  phosphuretted 
hydrogens  contain  the  same  volume  of  hydrogen,  and  that  per- 
phosphuretted hydrogen  does  not  change  in  bulk  when  it  is 
converted  into  protophosphuretted  hydrogen ;  6.  That  firom  the 
analogy  which  exists  between  azote  and  phosphorus,  we  may 
compare  their  compounds  to  ammoniacal  salts,  and  may  desig- 
nate these  combinations^  the  hydriodates  of  the  phospnuretted 
hydrogens. 

X.  On  Mr,  Tritton^s  Distilling  Apparatus. 

(To  the  Editors  Of  the  AnnaU  of  Philosophy.) 
GENTLEMEN,  65,  WhUechapel;  Aug.  14, 1818. 

I  beg  to' acquaint  you  that  sinfce  writing  the  account  of  my 
improved  apparatus  for  distilling,  inserted  in  your  number  for 
June  last,  I  have  erected  one  of  400  gallons  for  trial  at  this 
place.  It  has  been  worked  both  with  water  and  spirits,  and  the 
result  has  been  most  satisfactory,  from  the  regularity  and  expe- 
dition with  which  the  still  works,  the  small  consumption  of  fuel> 
and  the  improved  quaUty  of  spirit.  A  correspondent  in  the 
number  of  the  Annals  for  July,  quoting  an  opinion  entertained 
by  Dr.  Black  and  Mr.  Watt,  that  there  would  be  no  saving  of 
fuel  by  distilling  in  vacuo,  I  trouble  you  with  this  letter  to  state 
that  the  experiments  made  both  on  the  small  scale  and  with  the 
apparatus  just  referred  to  are  entirely  opposed  to  such  an  opinion; 
and  that  Mr.  Benwell,  who  has  been  for  30  years  engaged  in 
the  malt  distillery,  and  Mr.  John  Bockett,  Jun.  an  eminent 
rectifier,  permit  me  to  express  their  entire  confidence,  from 
observation  on  the  working  of  the  still,  that  a  material  saving  of 
fuel  is  effected  by  the  use  of  my  improved  apparatus.  I  take 
this  opportunity  of  stating  that  I  have  many  times  distilled  malt 
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wash  by  surrounding  my  still  with  water  of  the  temperature  of 
160^.  rfow  this  operation  could  not  be  effected  in  a  common 
still  by  surrounding  it  with  water  of  the  temperature  of  212°  ;  nor 
could  the  ebullition  in  the  common  still,  if  produced  by  other 
means,  be  maintained  by  the  heat  of  212°  in  the  surrounding 
water.  It  appears  then  that  a  lower  heat  suffices  to  commence 
distillation  in  vacuo,  and  that  a  less  heat  suffices  to  maintain 
the  operation  when  begun ;  of  course  there  is  a  less  expenditure 
of  fuel.  I  shall  be  obhged  by  the  insertion  of  this  letter  in  your 
next  number ;  and  1  am.  Gentlemen, 

Your  obedient  servant, 

Henry  Tritton, 

XI.  Parhelion  and  Parhelia,  seen  at  Gosport,  Aug.  26,  1818* 

,  By  William  Bumey,  Esq.  LL.I) 

At  half-past  six,  a.  m.  a  fine  parhelion  appeared  on  a  thin 
vapour  passing  to  a  Cirrostratus  cloud;  it  was  situated  E.  by 
N.,  and  its  altitude  from  the  horizon,  allowing  for  the  necessary 
corrections,  was  15°;  its  distance  from  the  true  sun,  which  bore 
-  E.  by  S.  by  the  compass,  was  22°  30' ;  and  its  continuance 
upwards  of  half  an  hour.  No  halo  round  the  sun  was  perceptible 
at  the  time. 

At  half-past  seven,  a  beautifully  coloured  parhelia  appeared 
on  an  attenuated  Cirrostratus;  namely,  one  on  each  side  of, 
and  both  horizontal  with,  and  equidistant  from,  the  real  sun, 
which  was  then  22**  in  altitude.  These  two  mock-suns  some- 
times appeared  at  the  same  time  for  two  or  three  minutes,  and 
at  other  times  alternately,  when  their  colours  were  brightest: 
they  disappeared  twice  from  the  intervention  of  clouds ;  and,  at 
the  place  of  their  re-appearance,  a  bright  Hght  was  first  perceived 
in  the  cloud,  gradually  forming  into  uie  shape  of  a  cone  lying 
horizontally  with  its  apex  turned  from  the  sun ;  and  at  the  base 
of  this  cone,  nearest  the  sun,  there  was  a  light  red,  a  delicate 
yellow,  and  lastly  a  pale  blue,  which  altogether  formed  the  mock- 
sun  :  when  the  parhelia  appeared  most  perfect,  they  were 
circular,  of  an  orange  colour,  and  nearly  as  large  again  as  the 
apparent  size  of  the  sun's  disc :  only  two  parts  of  the  solar  halo 
in  which  they  were  situated  could  be  traced ;  and  these  were 
perpendicular  through  the  phenomena,  which  did  not  disappear 
till  after  eight  o'clock. 

The  State  of  the  Clouds  and  Instruments. — During  this  rare  and 
pleasing  sight,  there  were,  in  the  vicinity  of  the  sun,  Cirrocu- 
muli  and  plumose  Cirri  descending  to  Cirrostrati,  and  Cumulus 
clouds  rismg  in  the  W.  from  whence  a  fresh  breeze  and  vapour 
sprang  up.  The  barometer  at  30  inches,  but  sinking  slowly ; 
the  thermometer  rose  from  56°  to  62°  ;  and  De  Luc's  wnalebone  ' 
hygrometer  receded  from  65°  to  60°.  Before  10  o'clock^  the 
azure  sky  was  completely  veiled  with  compound  m<5diftc,^l\Ci\v%<^^ 
douds,  followed  by  large  passing  Nimbi  ^».0l  ^  fe\j  dctcyg^  oS.  wsi.. 
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Article  XVI. 

Astronomical^  Magneticaly  and  Meteorological  Observations. 

By  Col.  Beaufoy,  F.R.S. 

Bushey  Heathy  near  Stanmpre. 

Latitude  5Lo  37'  A2"  North.    Longitude  west  in  lime  1'  20-7''. 


Astronomical  Observations.  . 

My  15.  Immersion  of  Jupiter's  third  S  9^  32'  30"  Mean  Time  at  Busliey. 

satellite C   9    33    51  Mean  Time  at  Greenwich. 

15.  Immersion  uf  Jupiter's  second  O2    27     21  Mean  Time  at  Bushey. 

satellite <12    28    42  Mean  Time  at  Greenwich. 

15.   Emersion  of  Jupiter's  third  ( 12    52     13  Mean  Time  at  Bushey. 

satellite ^12    53    34  Mean  Time  at  Greenwich. 

S3.   Emersion  of   Jupiter's  first  Ol     15    54  Mean  Time  at  Bushey. 

satellite }ll     17     17  Mean  Time  at  Greenwich. 
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Meteorological  Observations. 
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Mixty 
Fine 

79 

Even . . . 

89-660 

69 

38 

SSE 

Morn... 

a9'585 

66 

41 

SEbj  S 

Fine 

J  57 

^■ 

Noon... 

29-530 

76 

31 

Vnr. 

Fine 

71 

Evm... 

a9-t60 

66 

38 

Var. 

Cloudy 

Cloudy 
Fine 

i  58 

Morn... 

89-JS8 

ei 

44 

W  by  N 

fl 

Noon... 

89-463 

67 

38 

NWhyN 

71 

Even  . . . 

S9  547 

64 

31 

NNW 

Fine 

Morn... 

S9fl76 

60 

40 

■   NNW 

Very  fine 

Fine 

E  ^' 

s 

Noon... 

89-700 

71 

8T 

NNW 

7» 

Steq... 

89-700 

or. 

36 

Calm 

Cloudy 
Fine 

f  64 

Morn:.. 

S9-S70 

64 

36 

SW 

to. 

Noon... 

59-635 

70 

34 

WbyS 

Fine 

£»n... 
Morn... 

£9-600 
89-548 

65 

64. 

47 

3£ 

S 
NIV 

anudy 
Cloudy 
Cloudy 

!  °' 

ii. 

NOUD... 

89-515 

7£ 

£9 

Vhi. 

73 

f 

Kven... 
Mom... 

99-470 
99-873 

66 

37 
75 

WNW 

N 

Cloudy 

|6I 

lej 

Noon... 
K.rn... 

£9-387 

71 

44 

NW  by  N 

- 

Cloudy 

"J 

is] 

Morn... 

N«on... 

29-46M 

64 

58 

W 

Sm.  ruin 

J  58 

134 

Evi^n . . . 

89fl4.S 

nITw 

Very  fine 
Very  fine 
Very  Bne 

iJ 

Morn... 

S9-790 

49 

NWbyN 

J  55 

Nnon... 

29-618 

Vat. 

7* 

Evrii . . . 

S9'Si!0 

73 

39 

Calm 

Morn. . . 

£9-900 

68 

45 

NE  hy  E 

Ve''ryfi"e 

60 

IS' 

Noon... 

£9'8n 

78 

88 

NNE 

Verjflne 

79t 

Even... 

89-875 

78 

46 

E 

Verjfinf 

Morn... 

29-844 

TO 

44 

£  ^' 

16- 

Noon... 

V9-Ti3 

S8 

31 

Var. 

Fine 

S4 

Even    .. 

n- 

Morn... 

S9-769 

69 

Eb*N 

Clondy 

Usi 

Noon... 

£9-753 

71 

44 

Calm 

Shr.Hcry 

IS 

S9-7IO 

67 

35 

E 

3-785 

Cloudy 

Morn... 

89-655 

6'j 

& 

KNE 

Fine 

■  5i 

" 

Noon... 

£0-605 

li 

tMi 

8-141 

Cloudy 
Cloudy 

7& 

Even . . . 

89-505 

69 

38 

ENE 

288 
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Meteorological  Observations  continued. 


Month. 

Time. 

Barom. 

Tbcr. 

Hyg. 

Wind. 

Velocity. 

Weather. 

Six's. 

July 

Inches. 

Feet. 

f 

Morn.... 

29-505 

690 

430 

NE 

Fine 

59* 

19< 

Noon.... 

29-510 

73 

35 

Calm 

_ 

Modi  thnad. 

77 

Even  . . . . 

29-513 

66 

45 

NW 

Showery 

I  60 

f 

Morn.... 

29-523 

64 

52 

N 

Cloudy 

S0< 

Noon 

29-556 

72 

38 

NNW 

3*787 

Fine 

74i 

Even.... 

29-546 

68 

40 

NNW 

Very  fine 

^57 

/-. 

Morn 

29-532 

62 

43 

wsw 

Fine 

SI. 

Noon.... 

29-530 

71 

36 

Why  S 

5*856 

Cloudy 

73 

I 

Even  . . . . 

— 

— * 

— 

^m^m 

. 

-.i. 

i  59 

f 

Morn.... 

29-620 

66 

46 

WbyS 

Cloudy 

«1 

Noon.... 

29-673 

75 

31 

W 

7*826 

Fine 

78 

I 

Even  . . . . 

29-670 

74 

35 

SWby  W 

Fine 

I  60 

f 

Morn..., 

29*685 

71 

44 

SE 

Very  fine 

93< 

Noon,... 

29-673  • 

82 

25 

SE 

4*231 

Very  fine 

83| 

I 

Even    ... 

29-600 

73 

33 

E 

Very  fine 

^66 

f 

Morn 

29-443 

77 

42 

ESE 

Fine 

S4< 

Noon 

29-438 

88 

21 

ssw 

7*495 

Fine 

89i 

I 

Even 

29-437 

83 

S3 

ssw 

Thunder 

l^i 

( 

Morn.... 

29*400 

71 

40 

wsw 

Fine 

M 

Noon.... 

29-410 

79 

29 

ssw 

11-807 

Fine 

79J 

I 

Even  .... 

29*420 

70 

36 

sw 

Fine 

I  61 

Morn.... 

29*435 

71 

42 

SSE 

Fine 

i6\ 

Noon.... 

29*407 

80 

27 

ssw 

9-356 

Fine 

81 

Even .... 

29*405 

69 

51 

s 

- 

Showery 

I  64 

C 

Moi  u .... 

29-400 

70 

50 

SSW 

Cloudy 

S7S 

Noon.... 

29*420 

62 

55 

WNW 

5*313 

Thund.^  rain 

76 

Even.... 

29*533 

— 

56 

NNW 

Rain 

^51 

C 

Morn..., 

29-747 

59 

42 

NW 

Very  fine 

9S\ 

Noon.... 

29786 

68 

30 

NNW 

5-079 

Veiy  fine 

70 

(. 

Even  .... 

29-793 

64 

34 

NW 

Very  fine 

^67 

f 

Morn.... 

29-800 

64 

40 

SW 

Cloudy 

29< 

Noon.... 

29.800 

71 

39 

sw 

5*363 

Cloudy 

714 

I 

Even  .... 

29-780 

68 

47 

w 

Fine 

I  60 

f 

Morn... . 

29-715 

66 

48 

w 

Cloudy 

S0< 

Noon .... 

29-715 

76 

37 

WbyS 

5*635 

Fine 

77 

I 

Even  .... 

29-710 

70 

42 

WbyS 

Cloudy 

I  60i 

f 

Morn.... 

29-687 

67 

50 

Wby  N 

Cloudy 

31^ 

Noon... . 

29*636 

71 

48 

sw 

— 

Showery 

74 

L 

Even  .... 

■ 

"f"" 

■"" 

^~" 

—— 

Rain,  by  the  pluviameter,  between  noon  on  the  1st  of  July 
and  noon  on  the  1st  of  August,  0*67  inches.  The  quantity  that 
fell  on  the  roof  of  my  observatory,  during  the  same  period, 
0*633  inches.  Evaporation,  between  noon  the  1st  of  July  and 
noon  the  1st  of  August,  7*015  inches. 


m.) 
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Article  XVII, 
METEOROLOGICAL   TABLE. 


Barometer. 

Tb 

~^^ 

ETER 

— 

1818. 

Wipd. 

Md>. 

Min. 

Med. 

Max. 

Min. 

Me". 

"/r„.r' 

tUin. 

rthJMon, 

July  25 

S     W 

29-85 

29-80 

29-825 

77 

54 

65-5 

0 

26 

s 

29'85 

29-80 

29-825 

84 

62 

73-0 

45 

2 

27 

N 

30'22 

29-80 

30-010 

79 

51 

650 

59 

S8 

S    W 

30-37 

30-22 

30-245 

72 

47 

59-5 

37 

29 

s   w 

30-27 

30-16 

30-215 

81 

56 

68-5 

40 

30 

s  w 

30- 1 6 

30-10 

30-130 

89 

59 

70-5 

40 

31 

W  - 

30-10 

39-97 

30035 

80 

58 

69-0 

46 

12 

Slh  Mod. 

Atg.    i 

30-18 

30  03 

30-105 

70 

50 

60-0 

52 

2 

s 

30-18 

30-10 

30-140 

70 

43 

56-5 

50 

1 

3 

s 

30-10 

30-07 

30085 

79 

47 

630 

48 

4 

S      E 

30*10 

30-05 

30-075 

87 

50 

68-5 

5 

E 

30-03 

30-00 

30-015 

93 

57 

75  0 

6 

N 

30-09 

30-03 

30-060 

88 

59 

73-5 

40 



7 

N  W 

30-]  0 

30-07 

30-085 

76 

52 

64*0 

8 

N  W 

30-10 

2.9-95 

30-025 

78 

53 

G5-5 

9 

29'95 

29-87 

29910 

n 

56 

69-0 

52 

0 

10 

N    E 

30-20 

2995 

30-075 

73 

43 

57-5 

1] 

N     E 

30-20 

30-10 

30-150 

70 

50 

60-0 

47 

18 

N    E 

30-13 

30-07 

30-100 

72 

46 

59-0 

50 

13 

N    E 

30-13 

30-10 

30-115 

76 

45 

60-5 

47 

14 

N    E 

30-10 

30 -OS 

30-090 

71 

53 

62-0 

li 

N     E 

30-11 

30-08 

30-095 

68 

53 

60-5 

16 

N 

30-08 

30-00 

30-040 

76 

46 

61-0 

C 

1? 

N 

30-00 

29-90 

29930 

76 

+5 

60-5 



18 

N  W 

29-94 

29-88 

29-910 

77 

50 

63-5 

19 

N 

30-04 

29-94 

29-990 

6Cy 

46 

56-0 



SO 

N 

30-04 

30-03 

30-035 

66 

50 

58-0 

21 

N  W 

30-Ot) 

3000 

30-030 

44 

57-5 

SS 

N  W 

30-20 

30-06 

30130 

66 

43 

54-5 

39 

30-37 

2980 

30051 

JL 

43 

63-32 

45 

0-14 

The  obaerrationa  in  each  line  of  the  table  apply  to  a  period  nf  twent^.fa'^t 
i*™!  beginniDg  at  9  A.  M.  on  the  day  indicated  in  the  fitBt  coXunui.    K.  iwi* 
-tnalM,  thai  the  reaull  ii  included  in  the  ncxl  foHow-in^  nXkiei^ttiott. 
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REMARKS. 

Eighth  Month,— 4.  With  the  exception  of  a  gentle  rain  in  the  evening  of  seventh 
noBth,  Hly  the  steady,  fine  weather  has  continued.  Much  Cirrocumulus  of  late. 
This  day,  ia  travelling,  I  observed  the  clouds,  both  at  sun-rise  and  suu-set,  beau- 
tifully coloured  with  a  double  gradation  of  tints,  in  which  the  respective  effects  of 
the  direct  and  refracted  rays  were  very  distinctly  marked.  6.  Wind  in  the  morn- 
ing, SE,  brisk,  with  Cirrostr^Uus  and  Cirrocum^!uilf  4he4attcrlbrmefi  in  one  instance 
•at  of  drnts  with  unosnal  rapidity  :  the  wind  veered  gradually  from  SR  by  SW 
to  NE:  at  nine,  p.  m.  a  strong  breeze  blowfng,  with  an  appearance  of  rain  to  NW, 
It  began  to  lighten :  at  first,  a  very  faint  blue  flash ;  then  others,  gradually  increas- 
ing in  intensity  at  intervals  of  about  a  minute,  filling  the  air,  without  being  refer- 
Tible  to  any  point  of  the  compa—^-feiHotywi- generally  by  a  sudden  puff"  of  wind, 
and  without  thunder.  In  20  minutes,  however,  thunder  began  to  be  heard  in  thr 
Wand  NW,  and  a  storm  passed  .in  view  xo  the  N£,  tb«  flashes  broad  and  vivid  on 
the  whole  North  horizon, '.and  crossed  by  dtlicate  aUiw  of  a  different  colour.  We 
Iiad  only  a  few  drops,  and  it  was  over  in  two  hours.  7.  The  sun-set  was  more  richly  « 
coloured  with  yellow  (passing  atissg^jtbjpgjgl^  orange  to  lake  and  purple)  tl^an  f 
remember  ever  to  have  seen  it  in  this  tint  before.  It  literally  glowed  like  a  bright 
flame  on  the  lower  surface  of  some  dense  Cirri,  passing  to  Cirrocumulus;  which 
modiflcation  was  well  marked  afterwards.  9.  A  fine  coloured  sun-set  again,  but 
In  deep  orange  passing  to  red,  and  succeeded  by  Grrogtratus.  10.  Cloudy,  with 
a  brisk  wind  most  of  the  day:  Cirrostratus  and  dew.  H — 13.  Fine  breeze, 
varying  to  N  and  £:  ,mnch  dew;  twilight,  orange;  and, the  moon  pale. 
14-^22.  Pretty  strong  breezes  pfevailed  duriog  this  Interval :  -the  sky  presented 
usually  the  Cumulus  passing  to  Cumulostratus ;  but  at  intervals  this  modification 
took  its  ■  character  from  CirrocumuluB,  which  entered  into  its  coflnppsitibn  frnn 
above.  There  was  scarcely  any  Cirrus  or  obscurity  above  the  clondsy  bat  nitl^ 
a  cold,  transparent  blue  :  two  or  three  times  the  density  of  (h^  clouds  prol^^ed 
•bowers,  but  it  always  ended  in  a  very  flight  sprinkling.  Golooied  akies  at  saa^ 
let  were  frequent ;  as  .also  the  appearance  of  diverging  bars  of  light  and  shade, 
which  I  ascertained  in  several  instances  to  be  due  to  the  immense  qoantity  of  ifui^ 
constantly  floating  in  the  air.  22.  This  morning,  being  gray  with  (Hrrofumulus 
and  very  cool,  seemed  like  the  commencement  of  autnmn;  and  the  warmth  uf  a 
fire  was  acceptable  in  a  north  room  in  the  evening. 

RESULTS. 

Winds  Southerly  in  the  fore  part ;  Northerly,  with  depression  of  temperattre/ls 

the  latter  part  of  the  period. 

Barometer :  Greatest  height 80*27  inchei.    - 

Least  29'80 

Mean  of  the  period 90*051 

Thermometer :  Greatest  height 93^ 

Least 43 

Mean  of  the  period 63^2 

Mean  of  the  Hygrometer 45 

Evaporation,  nearly 4  inches. 

Rain 0*14inches. 

A  period  unequalled  in  dryness  since  the  beginning  of  1810;  when,  with  a  frosty 
air,  under  a  similar  course  of  winds,  and  the  barometer  averaging  30-07  in.  ther^ 
feU  in  30  days  only  0*12  in.  of  rain. 

TovTBUioc,  Eighih  Month,  86,  1618.  L.  HOWAAO. 
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Article  L 

Miograpkical  Account  of  M.  Sen$lner^ 

TBE  Etde  rqmbUc  of  Geneva,  which  has  afforded  us  so  many 
tiq;nc8  for  scientific  biography,  was  the  native  place  of  the  sub- 

^'ect  of  this  memoir.    J.  Senebier  was  bom  in  this  city  in  May^ 
[742 ;  we  have  few  particulars  related  respecting  his  parents  ; 
but  it  appears  that  they  were  persons  of  woith  and  respectability, 
and  in  that  middle  raok  of  lire  which,  if  not  the  most  favourable 
ftr  the  development  of  extraordinary  genius,  seems  to  be  the 
liest  adapted  for  the  cultivation  of  the  amiable  qualities  of  \X\e 
beart.    He  entered  at  an  early  period  upon  his  studies  in  the 
college  of  Geneva,  and  was  proceeding  in  them  with  success, 
ihenhis  father,  who  is  descnbed  as  a  prudent  man  of  business, 
cUiged  him  to  abandon  his  literary  pursuits,  and  to  enter  upon 
a  commercial  occupation,  from  which  he  had  himself  derived 
Gonitderable  emolument,  and  which  he  wished  to  transfer  to  his 
>0Q.    The  wishes  of  the  elder  Senebier  were  given  in  so  decided 
&  manner,  that  the  young  man  obeyed  without  a  struggle,  he 
^tered  into  his  fatner's  office,  and  appears  for  a  time  to  have 
completely  devoted  himself  to  his  altered  plan  of  life.    A  year's 
mitiation  m  his  new  employment  does  not,  however,  appear  to 
bare  effected  any  radical  change  in  his  views  or  wishes ;  he  still 
j^ed  in  secret  for  a  college  Gfe,  regretted  the  time  which  he 
^  been  absent  from  his  studies,  and  watched,  with  painful 
^motions,  the  progress  which  his  late  associates  were  making 

*  The  facts  in  this  memoir  are  extracted  from  an  elogC  on  M.  Scscbier  b/ 
V.  Haunoir,  -which  was  read  before  the  Society  of  Arts  Is  Genera. 
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in  their  literary  pursuits,  in  which  he  was  no  longer  permitted  to 
accompany  them.  In  this  state  of  mind  he  wrote  a  letter  to  his 
father,  urgent,  but  re^ctfiil,  in  whiofi  he  strongly  painted 
bis  eager  desire  to  resume  his  former  occupations,  when  the 
father,  with  a  degree  of  forbearance  and  discretion  which  is 
not  very  usual  under  such  circumstances,  allowed  himself  to  be 
persuaaed,  and  suffered  his  son  to  pursue  the  bent  of  his  genius. 
The  result  was  that  yoimg  Senebier  entered  upon  his  college 
exercises  with  unusual  ardour ;  and  in  a  few  nwuths  was  able  to 
rejoin  the  classes  to  which  he  had  formerly  belonged,  notwith- 
standing the  length  of  time  that  he  had  been  absent  from  them. 

At  the  age  of  17  he  commenced  the  study  of  natural  philo- 
sophy, which  afterwards  beeame-hift  chief  occupation;  and  about 
the  same  period  he  became  connected  with  Le  Sage,  who, 
although  lo  years  older  than  Senebief^  formed  a  strong  attach- 
ment to  him,  which  he  ever  afterwards  retained.  At  the  same 
time  he  went  through  a  course  of  physiolo^  under  Tronchin, 
and  became  so  much  attached  to  the  pursmt  as  to  have  been 
strongly  inclined  to  devote  himself  entirely  to  the  study  of  medi- 
cine. As,  however,  there  appeared  no  prospect  of  his  oeing  able 
to  exercise  this  profession  at  Geneva,  he  soon  abandoned  the 
idea ;  and  after  di^likera^^  for  some  time  b^ween  law  and 
divinity,  he  finally  decided  m  favour  of  the  latter,  andregukudy^ 
elotered  upon  his  theological  studies  in  his  19th  year. 

Senebier  was  ordained  into  the  ministry  in  1766,  and  shortly 
afterwards  undertook  a  journey  to  Paris,  witii  his  expectation* 
raised  to  the  highest  pitch  of  the  scientific  and  literary  gratificap- 
tion  which  he  was  to  enjoy  in  that  city.  But,  as  his  eulo^t 
remarks,  when  he  arrived  in  that  immense  capital,  ignorant  of 
the  world,  without  experience  and  without  a  guide,  the  brilliant 
pictures  of  his  imagination  were  (][uickly  effaced.  As,  perhaps, 
must  always  be  the  case  under  similar  circumstances,  he  thought 
the  literary  men  less  interesting  than  he  had  conceived  them  to 
be  from  the  perusal  of  their  works,  complained  that  they  were 
not  commumcatiye,  and,  after  a  very  short  residence  in  Paris, 
left  it  with  his  enthusiasm  much  diminished. 

His  fh^  pubUcation  was  a  collection  of  moral  tales,  which  ap- 
pear to  have  been  more  remarkable  for  the  pure  and  amiable  spirit 
which  they  manifested  than  for  their  literary  merits.  He  soon, 
however,  entered  upon  the  career  in  which  he  afterwards  became 
eminent ;  and  in  consequence  of  the  advice  of  Bbmiet,  to  whom 
he  was  strongly  attached,  undertook,  in  1768,  to  answer  a  prize 
question,  proposed  by  the  Haarlem  Society,  on  the  art  of  msudiig 
Observations.  This  essay  was  afterwards  extended  by  him  inio 
a  work  occupying  three  vplumes,  and  was  published,  after  an 
isterval  of  30  years,  in  its  new  form,  under  the  title  of  "  An 
Essay  on  the  Art  of  making  Observations  and  Experiments." 

In  1769,  m  his  27th  year,  Senebier  married,  and  had  the  good- 
fortune  to  unite  himself  with  an. amiable  and  excellent  woman. 
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of  a  disposition  and  turn  of  mind  Tery  congenial  to  his  own. 
Nearly  at  the  same  time  he  was  appointed  pastor  in  the  parish  of 
Chancy,  about  nine  miles  from  (>eneya^  wnich  is  descrioed  '^  as 
a  delicious  rural  retreat,  where  erery  thing  was  in  harmony  with 
tiie  state  of  his  heart/'  In  this  situation  he  spent  four  of  the 
most  pleasant  and  useful  years  of  his  life,  until  m  1773  he  quit* 
ted  his  rustic  abode,  and  succeeded  M.  LuUin  as  the  public 
librarian  of  Geneva.  Soon  after  his  appointment  he  undertook 
the  taak,  in  conjunction  with  M.  Diodati,  of  forming  a  catalogue 
of  the  Ubrary,  arranged  according  td  the  order  of  me  subjects, 
a  task  which  was  completed  in  three  years.    About  the  same 

Period  he  entered  upon  the  study  of  chemistry,  as  a  pupil  oi 
rof.  Tingry,  and  soon  began  to  exercise  his  pen  in  discussing 
the  merits  of  the  doctrine  of  phlogiston,  which  was  then  becom- 
ing the  great  topic  of  controversy.  It  was  also  at  this  time  that 
he  undertook,  at  the  request  of  his  fnend  Bonnet,  the  transla^- 
tiott  of  SpaOanzani's  '^  Opuscules  de  Physique  veg6l;ale  et 
animale." 

;  In  the  year  1779  M.  Senebier  published  his  first  memoirs  OBt 
the  infhience  of  li^ht,  a  subject  in  which  he  afterwards  laboured 
with  much  attention,  and  is  the  topic  on  which  he  may  be 
considered  as  having  made  the  most  important  additions  to  our 
knowledge.  His  experimental  career  was  stopped  for  som& 
time  by  a  severe  illness,  occasioned,  as  we  are  informed,  by  the 
grief  which  he  experienced  in  consequence  of  the  deal^  of  his 
nther ;  but  he  embraced  the  first  moments  of  his  convalescence 
to  resume  his  labours,  when  he  particulariy  directed  his  attention 
to  ihe  greto  matter  which  is  often  formed  in  water  exposed  io 
tiie^aotioa  of  Ught.  This  had  been  conceived  by  some  natural- 
ists to  be  of  animal  origin;  but  Senebier  clearly  proved  its 
vegetable  nature,  and  determined  it  to  be  a  confeiTa,  affording 
a  uielter  or  nidus  for  numerous  insects,  but  in  no  way  partaking 
of  their  properties.  He  resumed  his  researches  into  the  action 
of  light  upon  vegetables  in  the  year  1782,  and  directly  opposed 
the  oninion  that  had  been  advanced  by  In^enhousz,  who  con- 
ceivea  the  action  of  leaves  upon  the  air  dunng  the  night  to  be 
deleterious.  Probably  in  this  instance  neither  of  the  opinions 
that  were  maintained  are  correct ;  but  in  the  course  of  the 
diBcassion  to  which  the  controversy  gave  rise,  Senebier  made  a 
series  of  important  observations,  which  tended  considerably  to 
eolar^  our  knowledge  on  the  subject  of  vegetation  and  the 
ehemical  change  which  this  function  produces  on  the  air.  There 
is  to  much  uncertainty  in  the  results  of  experiments  on  living 
Y^etables,  that  after  all  the  researches  that  have  been  made, 
there  are  comparatively  but  few  points  that  can  be  considered 
aa  absolutely  proved ;  but  among  these  we  may  probably  rank 
ene  of  Seneoier's  discoveries,  that  when  the  leaves  of  plants  are 
acted  i]q>on  by  the  sun's  rays,  they  absorb  carbonic  acid,  decom- 
pose it,  retain  the  carbon^  and  discharge  luhe  ox^^^xt* 

q2 
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While  Senebier  was  thus  pursuing  with  so  much  amidiuty  his 
experiments  on  vegetable  Ufe,  he  was  not  inattentive  tio  the  pro- 

Sress  of  the  other  departments  of  chemical  science.  In  1784 
e  published  his  "  Analytical  Researches  on  the  Nature  of 
Inflammable  Air ; "  he  devoted  a  portion  of  his  time  to  meteoro- 
logical observations^  successively  translated  the  two  works  of 
Spallanzani  on  generation  and  on  digestion,  and  at  the  same 
time  he  drew  up  ^*  The  Literary  History  of  Geneva."  In  the 
year  1787,  a  penodical  work  was  established  under  the  title  of 
^'  The  Journal  of  Geneva/'  to  which  Senebier  is  stated  to  have 
been  a  very  liberal  contributor ;  and  in  the  ft^owing  year  he 
undertook  the  more  di£5icult  and  laborious  task  of  writing  the 
article  Vegetable  Physiology  for  the  French  Encyclopedia.  Oh 
this  work  he  probably  thought  it  necessary  to  bestow  a  degree 
of  minute  attention  which  was  not  customary  with  him,  so  that 
it  was  two  years  in  beins  completed.  Shortly  after  this  period; 
Geneva  became  involved  in  those  poUtical  revolutions  which 
convulsed  the  whole  of  Europe ;  and  Senebier,  who  was  Uttte 
adapted,  either  by  his  disposition  or  his  profession,  for  taking 
an  active  part  in  these  turbulent  transactions,  retired  into  the 
oountry,  where  he  remained,  as  it  appears,  in  a  state  of  complete 
seclusion,  for  nearlv  10  years.  Part  of  this  time  he  employed  in 
reprinting^  in  an  enlarged  form  his  treatise  on  vegetable  physio- 
logy, which  appeared  in  1800,  extended  to  five  octavo  volumes. 
During  the  seune  period  he  translated  Spallanzani's  travels,  and 
his  work  upon  respiration:  he  contributed  to  the  Journal  de 
Physique,  and  other  periodical  works,  a  number  of  memoirs  on 
vanous  topics ;  but,  tor  the  most  part,  connected  with  vegetable 
physiology,  and  in  conjunction  with  his  friend  Huber  publiidled 
an  essay  on  germination. 

This  appears  to  have  been  one  of  the  last  of  his  published 
works  ;  but  in  the  list  which  is  appended  to  the  eloge,  we  find 
that  a  number  were  left  in  MS.  and  some  of  them  of  consider- 
able size.  _  His  death  was  occasioned  by  a  rheumatic  afibction 
of  the  left  hand  and  arm,  which  terminated  in  a  caries  of  the 
bones :  amputation  of  the  limb  was  had  recourse  to,  but  without 
success,  as  the  operation  was  succeeded  by  a  fatal  heemorrhage, 
which  appeared  to  be  connected  with  an  ossification  of  me 
valves  01  the  heart.  He  died  at  the  age  of  70  years,  and  left 
behind  him  the  reputation  of  a  man  of  ^eat  moral  worth  and 
much  literary  industry.  After  making  all  the  reasonable  deduc- 
tions for  the  feeling  of  friendship  which  appear  so  conspicu- 
ously in  the  coinposition  of  his  eulogist,  we  cannot  doubt  that 
Senebier  was  a  person  of  the  most  amiable  dispositions,  and  the 
most  pure  and  upright  intentions.  He  does  not  appear  to  have 
possessed  much  strength  of  character,  although  there  is  no  cir- 
cumstance recorded  which  would  lead  us  to  suppose  that  he 
manifested  any  remarkable  deficiency  in  this  respect,  still  less 
tiM  he  d^enerated  into  any  culpable  weakness. 
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The  same  general  remarks  will  apply  to  his  scientific  as  to 
hiB  literary  character.  There  is  a  mildness  and  modesty  which 
pervade  his  works,  an  obvious  anxiety  to  arrive  at  the  truth,  a 
candour  towards  his  opponents,  and  an  air  of  good  faith  and 
simplicity,  ivhich  cannot  but  produce  a  very  favourable  impres- 
sion on  ihe  readers.  On  the  other  hand  we  must  acknow- 
ledge that  the  stile  is  insufferably  tedious  and  prolix,  and  that 
the  information  which  they  contain  is  so  much  diluted  with 
common-place  remarks  as  to  make  them  altogether  uninteresting 
in  the  perusal.  His  experiments  are  numerous,  and  were  pro- 
secuted with  assiduity ;  but  they  are  seldom  of  that  description 
which  can  be  stiled  masterly  or  ingenious,  but  rather  belong  to 
the  class  which  derive  their  merit  from  patient  observation  and 
fiequent  repetition.  Upon  the  whole,  however,  the  results  are 
not  very  decisive,  and  can  scarcely  be  regarded  as  affording  an 
adequate  compensation  for  the  quantity  of  time  which  was 
devoted  to  them.  Besides  the  works  which  have  been  mentioned 
in  the  course  of  this  sketch,  Senebier  was  the  author  of  many 
pther  publications  on  various  topics,  as  well  as  of  a  number  of  sepa- 
jrate  papers  in  different  scientihc  journals.  We  apprehend  that 
lew  of  tnem  will  maintain  their  credit  with  posterity ;  they  seem  to 
be  written  without  much  care,  and  to  be  destitute  of  that  fire  of 

Knius  or  brilliancy  of  language,  which  can  give  currency  to 
sty  productions.  In  short,  Senebier  wrote  too  much  to  write 
well ;  and  we  may  venture  to  assert  that  he  would  have  been 
more  useful  to  his  contemporaries,  and  better  entitled  to  the 
gratitude  of  posterity,  if  his  works  had  been  less  bulky,  but  more 
correct. 


Article  IL 

On  the  Combustion  of  Alcohol  by  the  Lamp  without  Flame,    By 

John  Dalton,  Esq. 

(To  Dr.  Thomson.) 

RESPECTED  FRIEND,  Manchester,  Jug.  S,  1818. 

On  considering  the  phenomena  of  the  lamp  without  fiame 
continuing  the  combustion  of  alcohol  by  means  of  the  coils  of 
platina  wire,  it  struck  me  as  desirable  to  ascertain  whether  the 
products  in  this  are  the  same  as  in  the  ordinary  combustion ;  I  was 
mclined  to  think  that  an  imperfect  or  seim-combustion  of  the 
charcoal  might,  perhaps,  be  the  result,  and  that  carbonic  oxide, 
rather  than  carbonic  acid,  would  be  found  in  a  confined  atmo- 
sphere subject  to  this  operation. 

About  three  months  ago  I  suggested  the  above  to  Dr.  Henry, 
when  we  immediately  burned  the  lamp  under  ^  \i^\!L  ^'a&%\  ^^^ 
extracting  a  portion  of  the  air,  we  were  soon  coxvN*\tis:.^^\s^  ^^ 
ordinary  tests  that  it  contained  carbomc  «tc\^.     N^  ^«^  ^"^^^ 
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.aflt£rwaidB  I  repeated  the  experiment  with  a  view  to  find  whether 
any  carbonic  oxide  was  mixed  with  the  acid ;  the  bimp  was 
burned  mider  a  bell  glass  of  120  cubic  inches  tOI  the  redness  of 
the  wire  ceased  to  be  visible  in  the  dark,  when  a  phial  pf  the 
air  was  extracted  for  examination ;  as  soon  as  the  bell  glass  was 
removedy  the  wire  resumed  its  original  glow  again,  which 
showed  that  the  combustion  had  not  ceased.  On  examining  the 
air  over  mercury  in  the  usual  manner,  I  found  it  containea  14^ 

r^r  cant,  of  oxygen  and  about  four  per  cent,  carbonic  acid ;  but 
could  discover  no  more  carbonic  acid  by  firing  the  residue  with 
the  addition  of  hydrogen  and  a  Uttle  oxygen. 

Thus  it  appeared  that  my  conjecture  respecting  the  produc- 
tion of  carbonic  oxide  was  not  supported  by  experiment ;  this 
.kind  of  combustion  proved  to  be  rather  more  than  less  vigorous 
ihan  th^  ordinary  one,  as  the  oxygen  was  reduced  rather  more 
than  it  would  have  been  by  the  common  combustion  carried 
to  extinction, 

la  order  to  examine  this  last  point  more  fully,  I  caused  the 
lamp  to  bum  with  flame  under  tne  same  bell  glass  filled  with 
j^jEDOspheric  air,  till  it  was  extinguished  spontaneously.  The 
residuary  gas  was  found  to  consist  of  16^  per  cent,  oxygen,  and 
three  carbonic  acid.  Again,  the  lamp  without  flame  was  burned 
imder  the  same  glass  m  like  circumstances,  and  kept  for  40 
.joainutes,  when  it  was  quite  extinct;  the  residuary  air  being 
'^amined  wi^s  found  to  contain  only  eight  percent,  oxygen,  and 
nearly  the  same  quantity  of  carbomc  acid. 

I  liave  frequently  found  on  former  occasions  that  the  combus* 
tion  of  oil,  wax,  tallow,  &c.  all  reduce  the  oxygen  nearly  in  the 
same  degree  before  the  combustion  is  extinguished,  namely, 
four,  five,  or  six  per  cent,  it  being  21  per  cent,  at  the  commence- 
ment. It  appears  to  me,  therefore,  a  very  singular  and  remark- 
able fact,  that  this  species  of  combustion  should  be  enabled  to 
reduce  the  oxygen  so  much,  or  to  support  itself  in  circi^mstances 
in  which  die  ordinary  one  entirely  fans.. 

I  remain,  yours  truly, 

John  Dalton. 


Article  III. 

Obsefvations  on  the  Spiral  as  a  Motive  Power  to  impel  Ships 
through  the  Water,  with  Remarks  when  emptied  to  measure  the 
Velo^ty  of  Water  and  Wind.    By  Col.  Beaufoy,  F.R.S. 

(To  the  Editors  of  the  Annals  of  Philosophy.) 

■ 

QENTLEMEN,  Buthey  Htath,  July  22,  1818. 

In  tke  Annals  of  Philosophy  for  last  June,  an  ingenious  plan 
4f  gir^n  &«  iujipeOmg  vessels  inrou^  the  Yfi^\£x  m^  ^^^\\^qiu:^ 
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ajod  which  Mr.  Dick  is  of  opinion  might  be  usefully  employed  in 

g repelling  ships  of  war.  A  contrivance  of  this  kind  1  sa^ 
etween  30  and  40  years  past,  in  Switzerland,  in  the  model 
of  a  flat-bottomed  vessel,  brought  by  Monsieur  Bosset  from  the 
East  Indies,  but  made  in  China ;  this  model  had  underneath  its 
bottom  a  spiral,  which  was  turned  when  wanted  with  consider- 
able rapidity  by  clock-work,  put  in  motion  by  a  spring  similar 
to  a  watch ;  the  vessel  being  placed  in  a  tub  full  of  water,  the 
spring  wound  up,  and  the  helm  put  over,  more  or  less  according 
as  the  tub  was  large  or  small,  the  boat  continued  running  in  a 
circle  until  the  clock-work  went  down. 

I  witnessed^an  experiment  on  a  much  larger  scale,  made  in 
Greenland  Dock  by  Mr.  Lyttleton,  formerly  a  master  in  the 
Royal  Navy.  This  gentleman  had  fixed  to  the  stem-post  of  a 
Vii^inia  pilot-boat,  a  frame  containing  a  large  copper  spiral, 
which,  by  a  winch,  turned  by  two  or  more  men,  gave  it  a  rotary 
motion ;  the  effect  was  much  less  than  expected  ;  for  notwith- 
standing the  boat  was  completely  empty,  and  considerable 
exertions  used,  the  progressive  velocity  did  not  exceed  the  rate 

'  of  two  knots  per  hour. 

As  a  perpetual  log,  the  spiral  *  has  been  used,  and  found 
very  useiul  m  maritime  surveying,  by  measuring  a  base  line  on 

'  the  water.  This  method  of  fincSng  the  distances  of  one  head- 
land from  another,  is  rendered  useless,  if  the  spiral  be  placed 
within  a  concave  cylinder ;  for  the  friction  of  the  water  against 
the  inside  impedes  its  progress,  consequently  the  distance  shown 
by  the  perpetual  log  is  less  than  the  true.  Being  requisite  that 
the  number  of  revolutions  made  by  the  spiral  be  noted,  it  is  most 
advantageously  done  by  a  Une  and  clock-work,  one  end  being 
attached  to  the  log,  the  other  to  the  clock ;  but  as  the  friction 
of  the  clock-work.,  and  the  resistance  the  line  meets  with  by 
revolving  in  the  water,  impede  the  rotary  motion  of  the  spiral, 
an  allowance  must  be  made  for  the  error  by  placing  the  clock  on 

'  board  a  vessel  towed  in  a  stagnant  canal,  and  measuring  with  a 
perambulator,  on  the  tract-path,  the  distance  the  vessel  has 
moved,  the  difference  of  the  space  shown  by  the  perambulator 
and  the  log  is  the  error  of  the  spiral ;  should  the  water  have  a 
slow  motion,  as  is  generally  the  case  in  our  canals,  the  same 
distance  should  be  measured  both  with  and  against  the  stream, 
and  the  mean  of  the  two  numbers  of  revolutions  taken  for  finding 
the  error.  • 

The  spiral  may  also  be  ajpplied  to  measuring  the  velocity  of  the 

■  wind  ;  and  it  is  better  in.  this  case,  as  well  as  the  former,  to  have 
two  leaves,  or  a  double  spiral,  each  leaf  making  a  half  revolu- 
tion, than  a  single  worm,  which  makes  a  complete  turn.  Mr. 
William  Gary,  optician  in  the  Strand,  made  me  a  machine  of  this 

.  .   *  Iflveiited  by  the  celebrated  Dr.  Hooke^ 
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Had.    The  accompjanyinz  dmwing,  fig.  1,  repreMDtaOistpinlt 

ewonn,  a  a,  SO-S  mcoM  in  diaineter> 


whuib  consisU  of 


exclusive  of  the  leaves,  the  cylinder  d  d  round  wlsich  itti 
17^  inches  long  \  the  parts  a  a  are  of  brass,  three  inches  broad; 
the  clock-work  (not  represented  in  the  drawing)  cdnBistH  of  a 
pinion  of  10  teeth  fixed  to  the  pivot  of  the  axis  cji^,  which  gives 
motion  to  a  contrate  wheel  of  40  teeth  fixed  to  an  upright  axil 
passing  in  front  of  tlie  ffame ;  at  the  bottom  of  the  upright  axii 
la'a  small  single  thread  wonn,  which  turns  a  wheel  of  5U  teeth; 
pnthe  axis  of  this  wlieel  is  fixed  a  long  hand,  which  points  out 
200  yards  in  one  rev  olution ;  on  the  other  axis  is  placed  a  pinon 
of  lU,  which  turns  a  wheel  of  lOO,  and  shows,  by  a  secoad 
but  smaller  hand  2.000  yards,  or  nearly  one  nauUcal  mile ;  on 
the  other  axis  of  this  wheel  is  also  a  pinion  of  10  teeth,  which 
communicates  with  another  wheel  of  100  teeth,  and  by  another 
index,  or  third  hand,  shows  10  miles;  on  this  a«B,  likewise, 
there  is  a  pinion  'if  10  teeth,  which  turns  another  wheel  of  100 
teeth,  and  ny  an  index,  or  fourth  hand,  poicts  out  100  miles. 

Fig.  2,  represents  a  spiral  log,  the  tinck  part  of  the  midline 
is  of  wood,  for  t,he  double  purpose  of  fioatji^  and  fttstenms  th*  ' 
tin  or  copper  leaves  cc.  Ifthespii^be  truly,  nwde,  and  not 
resisted  m  revolving,  it  is  evident  it  will  make  one  revolution  or 
half  a  revolution,  whilst  it  moves  through  a  space  equal  to  Uie 
length  of  its  axis,  one  revolution  if  the  twist  nmke  a  whole  tum, 
lialf  a  revolution  if  the  twist  go  only  half  round;  for  the  reststinc 
tnedium  tnay  be  considered  as  a  concave  screw,  and  the  spirw 
OB  a  convex  one  running  into  the  former.  To  cut  a  plate  of 
metal  the  proper  shape,  it  is  ne^iMsary.^  ha«tf.tb^:diniBOBi«iN>n' 
ofthe  cylinder  round^wBcH  the  me^lU9|JBUt,w.t(t^lM^>-9^ 
length  of  a  spiral  going  half  round  the  cylinder  is  equal  to  uie 
square  root  of  the  sum  of  the  sqnam  oi  tlie  ewlind^s  length, 

and  half  its  circnicifeisDceiandltiedMfjQittlt^miiyliaid^ 
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chord  of  ihii  circle.  To  calctdaiethe  radiua  sufficiently  accurate 
for  practical  purposes/  add  to  three  times  the  length  of  the  arc 
the  diagonal  of  tne  cylinder ;  from  ^  of  the  sum  add  and  subtract 
half  the  diagonal  of  the  cylinder^  then  multiply  the  sym  and 
difference  ofthese  numbers  together,  and  the  square  root  of  the 

Eroduct  is  the  versed  sine  of  the  arc.  Next  divide  the  square  of 
alf  the  chord  by  the  versed  sine,  to  the  quotient  add  the  versed 
siiie,  and  half  the  sum  is  the  radius  of  that  part  of  the  metallic 
curve  next  the  cylinder.  Besides  giving  tne  inner  and  outer 
edge  of  the  metal  a  circular  form,  a  second  operation  becomes 
necessary,  which  is  hammering  the  plate  to  elongate  the  outer 
edge,  beginning  at  the  part  next  the  cylinder,  and  gradually 
proceeding  to  the  outer  edge.  Without  this  operation  the  me- 
tallic leaf  which  forms  the  spiral  would  not,  when  fixed,  be 
perpendicular  to  the  cyUnder.  This  part  of  the  work  being  so 
dimcult  that  few  woriunen  can  execute  it  well,  it  depends  on 
science  to  invent  a  machine,  perhaps  by  passing  the  metallic 
leaf  between  conical  rollers,  which,  by  pressure,  might  supersede 
themecessity  of  hammering,  and  would  render  this  instrument 
of  more  practical  utiUty.  In  conclusion  it  must  be  remarked, 
that  it  was  originally  intended  that  the  axis  of  the  wind  spiral 
should  have  measured  18  inches,  but  the  difference,  half  an  inch, 
was  designed  to  allow  for  the  friction  of  the  machine  and  the 
resistance  of  the  air  to  the  radii.  For  the  purpose  of  determin- 
ing if  half  an  inch  was  a  sufficient  allowance  for  the  impediments 
the.ispirfd  met  with  when  turning,  an  upright  and  revolving  shaft 
waajecected,  from  which  projected  an  horizontal  arm,  to  the 
extremity  of  which  was  fixed  the  frame  of  the  wind  spiral,  the 
npri^t  shaft  being  turned  a  given  number  of  revolutions:  the 
Bpac&th«  extremity  of  the  arm  moved,  calculated  and  compared 
with  the  .'distance  shown  by  the  spiral,  the  difference  was  as 
lOOftto-  779,  that  is,  the  spiral  in  moving  1000  yards  gave  the 
distance  :tDO  small  by  221  yards  :  a  table  being  constructed,  the 
true  velocity  may  be^ad  by  inspection. 

Teosting  some  of  your  readers  will  not  deem  the   subject 
unwsodiy  theiv  consideration,  I  remain.  Gentlemen, 
■  c  r.  :.  Your  obedient  humble  servant, 

..::...:.'    c.    -     :  .        Mark  Beaufoy, 


V   «. 
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HAii««  dnm  giiwx^saL^eral  oailixie  of  this  ecUpse,  I  shall 
proceed  to  stat«  the  prmcipal  phenomena  which  have  been 
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observed  in  former  eclipses  of  this  kind,*  whereby  tbe  reader 
may  be  aware  of  the  principal  observations  to  which  it  will  he 
proper  for  him  to  attend,  ana  make  his  preparations  accordingly. 
Many  of  these  phenomena  have  given  rise  to  much  discussion, 
and  are  far  from  being  accurately  determinedi  or  reduced  to 
general  principles.  There  is  also  a  de^ee  of  doubt  respectuog 
the  existence  of  some  of  them.  Those  persons,  therefore;,  who 
are  furnished  with  convenient  instnunents,  and  have  a  fiivouraUe 
opportunity,  should  carefully  attend  to,  and  note  down,  not 
merely  the  phases  of  the  eclipse,  but  such  other  appearances  as 
may  present  themselves.  It  is  only  by  multiplyixig  observations 
of  this  kind  that  we  can  ultimately  arrive  at  the  troth  :  and  an 
annular  ecUpse  is  so  rare  an  occurrence  in  this  part  of  the  globe, 
that  it  is  hoped  every  advantage  will  be  taken  of  it,  to  improve 
and  advance  the  connected  sciences  of  astronomy  and  geo« 
graphy. 
There  is  one  important  observation,  however,  connected  with 
^  this  ecUpse,  which  it  is  in  the  power  of  almost  an^  competent 

r^rson  to  make,  without  the  aid  of  any  particular  instioimentg : 
allude  to  the  formation  and  dissolution  of  the  annulus.f  Tim 
may  be  determined  very  accurately,  if  not  by  the  naked  eye,  at 
least  with  a  telescope  of  very  small  magnil^ing  power ;  j:  fiir- 
nished  with  a  coloured  glass  to  keep  off  the  rays  of  the  sun,  or 
with  a  glass  smoked  in  the  manner  hereinafter  mentioned.^  The 
times  of  these  phases  may  be  determined  with  sufficient  accu-^ 
racy  by  means  of  a  clock,  or  watch  that  beats  seconds.;  and 
which  should,  if  possible,  be  set  to  mean  time  on  the  day  of  the 
eclipse.  The  neglect  of  this  precaution,  however,  should  not 
prevent  the  observer  from  noting  down  the  duration  of  the 
annular  appearance;  which  will  be  the  same,  whether  the 
watch  is  right  or  not.  ||  As  the  method,  dierefore,  of  observing 
this  phenomenon  is  so  simple  and  easy,  it  is  hoped  that  no 

•  Those  of  1737  and  1748.  Ttiereare  but  few  observaU^ns  of  theeGlipMDf 
1764. 

■f  The  annulns  is  considered  as  completelj/ormed  when  the  whole  body  of  (be 
moon  just  appears  on  the  disc  of  the  sun,  however  noe^iul  in  breadth  the  naeo- 
yered  part  of  the  snn's  disc  may  be.  It  is  considered  as  ib'ffofoed  the  moment  (he 
moon  again  tonches  the  concave  circumference  of  the  sun's  disc.  The  duraiiw  of 
the  anrruius  will  not  in  any  place,  as  already  observed,  exceed  six  minates,  and  in 
some  places  will  be  momentary. 

"f.  A  common  opera  glass  might  be  made  use  of,  if  nothing  better  should  presept 
itself:  as  no  method  should  remain  untried  for  determining  this  very  important 
phase.  If  the  observer  be  near-sighted,  and  have  not  the  advantage  eitlier  of  a 
telescope  or  concave  glasses,  be  may  view  the  sun  through  a  small  hol^  made  iaa 
card  by  meansof  a  pin. 

^  Those  Who  cannot  procure  either  coloure4  or  smoked  chus  may  view^the 
im<ige  of  the  sun  in  a  bucket  of  water,  or  a  vessel  filled  with  oil,  plalcediBmiiMB- 
tion  where  it  may  not  be  agitated  by  (he  wind.  •<■..   ^    :■ t.^;. 

D  Should  the  observer  be  in  such  a  situation  as  not  to  have  the  advantage  of 
either  a  clock,  or  a  watch  benting  seconds, -he  might  easily  make  a  temporary  pen- 
dulum, of  any  convenient  length,  and  notice  the  number  of  vibrations  wbiph  it 
makes  during  the  existence  of  theanrnflnt,  In  inch  c«ey  ibelesgdi  and  Mbftaacc 
-  of  the  peadulttJB  should  be spMifled.  ,...*... 
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person,  to  whom  the  opportunity  may  occur^  will  omit  to  note 
aown  tile  particulars ;  or  fail  to  communicate  the  game  to  some 
person  conversant  with  the  subject  of  astronomy.  It  will  be  of 
equal  importance  to  know  that  the  existence  of  the  annulus  is 
only  momentary :  or  even  that  it  is  nearly,  but  not  completely 
formed.* 

Athough  the  possession  of  proper  instruments  must  give  ft 
superior  degree  of  credit  to  the  observations  of  any  person ;  yet 
I  would  not  discourage  those  who  have  not  this  advantage  from 
communicating  any  circumstances  that  may  occur.  For  it  has 
been  justly  observed  by  M.  De  L'Isle,  that  although  no  great 
dependance  can  be  placed  on  those  observations  which  are  not 
made  with  a  telescope.  Sec.  yet  that  such  observations  as  are 
made  with  the  naked  eye  ought  not  to  be  entirely  neglected ; 
MDce  it  affords  us  an  opportunity  of  judging  of  the  accuracy  of 
those  observations  which  were  made  before  telescopes,  See.  wem 
iQTented. 

•  Those  persons,  however,  who  have  the  proper  instruments, 
and  every  cdhveniency  for  observing,  will  ot  course  note  down 
the  usual  circumstances  in  such  case  :  viz* 

1.  The  time  of  the  commencement  of  the  edipse.f 

2.  The  time  of  the  formation  of  the  annulus. 

3.  The  time  of  the  dissolution  of  the  annulus.j: 

4.  The  time  of  the  end  of  the  echpse. 

If  there  should  be  any  spots  on  the  sun,  it  will  be  proper 
^previous  to  the  commencement  of  the  ecUpse)  to  make  a  diagram 
of  the  sun's  disc  ;  and  to  note  down  the  times  when  the  body  of 
the  m.oon  comes  in  contact  with  the  spots,  and  hkewise  the  times 
when  they  again  become  visible.    All  these  may  be  determined 

*  To  those  who  are  not  mach  conversant  with  practical  astronomy,  it  may,  per- 
ha^y  be  proper  to  remarlc,  that  the  more  numerous  these  observations  may  be 
(that  is,  the  greater  the  number  of  places  where  they  are  made),  the  more  import- 
ant will  be  the  conseqaences  to  be  derived  from  them.  Consequently  euery  obser- 
vatian  will  be  material.  Those  persons  who  may  observe  the  eclipse  in  the 
coQotry  shoald  state  the  distance  aud  position  of  such  place  from  the  nearest 
principal  town. 

f  It  if  rather  difficult  to  determine  the  «raef  tine  of  the  commencement  of  any 
Hilar  or  lanar  eclipse |  since  the  impression  on  the  disc  does  not  become  visible  till 
some  leeonds  after  the  eclipse  has  began.  The  field  of  the  telescope  should  take  in  at 
l€aiit  one  half  of  the  circumference  of  the  sun's  disc  (taking  that  portion  of  it  which 
■ay  leave  the  expected  point  of  contact  in  the  centre),  at  the  eye  can  much  better 
jadge  of  any  impression  made  upon  a  large,  than  a  small  portion  of  a  circle.  In 
Mae  cases,  however,  a  neryjpcMMi/li/ telescope  (which  takes  in  only  a  small  portion 
of  the  Min*i  disc)  may  be  attended  with  advantage,  as  in  the  case  of  the  tiolar  eel  ipse 
tn  Sept.  5,  1793,  where  Sir  Wm.  Herschel  observed  that  the  first  impression  on  the 
■10*8  disc  was  made  by  the  projection  of  two  high  mountains  of  the  laoon,  having 
the  appearance  of  Aomf;  which  were  distinctly  visible  on  the  sou's  disc  before  the 
My  of  the  moon  appeared. — Phil.  Trans.  1794,  page  39. 

X  la  order  to  determine,  with  greater  accuracy,  the  formation  and  dissolution 
of  theaonultts,  the  observer  should  take  into  his  telescope  that  part  only  uf  the  disc 
of  the  san  which  it  necewary  for  the  parpote.     By  adopting  this  method   Mr. 
Maclanrtna  in  1737,  was  enabled  to  observe  the  appearance  alluded  to  in  pa^e  i>54\ 
and  which  preceded  the  perfect  formation  of  the  atinulus about S^ seconds*,  iVmtc^^ 
roabling  him  to  look  out  for  and  note  down  the  eiact  i'lme  ^'vUsi  ^tcax^v  ^^ccvkxoix* 
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with  sufficient  accuracy  by  the  assistance  of  a  telescope  magnK 
fying  30  or  40  times  ;  together  with  a  well  regulated  dock,  or 
watch,  that  beats  seconcb ;  and  which,  if  possible,  should,  as 
before  observed,  be  set  to  mean  time  on  the  day  of  the  eclipse.* 
I  must  i^ain  repeat,  however,  that  the  neglect  of  thi»  precaution 
should  not  deter  the  observer  from  notins  down  the  duration  of 
the  several  phases  above-mentioned,  and  particularljr  the  times 
at  which  the  annulus  is  formed  and  dissolved :  which  may  be 
afterwards  compared  with  more  exact  observations,  and  lead  to  a 
correction  of  the  true  times.f 

It  is  presumed  that  the  observer  will  also,  from  time  to  time, 
during  tne  progress  of  the  ecUpse,  observe  and  note  down  the 
distance  and  inclination  of  the  cusps  in  the  usual  manner^  it 
may  Ukewise  be  proper  to  remark  tnatit  will  be  of  consideraUe 
importance  to  ascertain,  at  the  time  of  the  middle  of  the  eclipse, 
the  magnitude  of  the  amjulus  on  the  north  and  on  the  south  mde 
of  the  moon,  in  order  to  determine  how  far  distant,  at  that  tisM, 
the  centre  of  the  moon  is  from  the  centre  of  the  sun.§  If  at  the 
same  moment  the  observer  can  determine  the  diameter  of  the  sidi 
and  moon,  it  will  add  considerably  to  the  importance  of  tbe 
observation;  and  tend  to  determine  a  much  disputed  point  in 
practical  astronomy.  ||  These  observations,  however,  should  be 
made  with  a  ^ood  telescope  furnished  with  an  accurate  micro- 
meter :  and,  m  making  a  report  thereof,  the  observer  should 
describe  the  kind  of  telescope  made  use  of,  as  well  as  the  method 
employed  in  determining  the  magnitude  of  the  annulus,  &c.  For 
the  saxe  of  greater  accuiacy,  he  should  also  make  a  diagram  of 
the  s^pearance  of  the  sun  and  moon,  at  the  time  of  the  middle  of 
the  ecupse ;  placing  a  mark  against  that  part  of  the  sun's  disc 
which  appears  the  most  vertical  to  him.    The  point  on  the  cir- 

*  In  the  evenin^^  of  the  same  day  on  which  this  eclipse  takes  place  there  will  Cie 
an  eclipse  of  the  first  satellite  of  Jnpiter :  the  immersioB  will  take  place  at  GrefB- 
wich  at  8^  34'  34''  mean  time.  Those  persons,  therefore,  who  are  famished  with 
sufficiently  powerful  telescopes,  may  (if  the  weather  prove  ftivoarable)  have  ao 
opportunity  of  ascertaining  the  correctness  of  their  clocks  or  watches. 

+  M.  De  L'Isle  states,  that  if  we  ob9<'rve  the  situation  of  the  cusps,  or  onljrthdr 
distance,  at  the  time  of  the  middle  of  the  eclipse  (when  the  eclipse  is  sot  ajiBdIar, 
bat  nearly  so),  it  will  serve  to  determine  the  apparent  route  of  the  pennmbra  aad 
its  limits,  as  exactly  as  if  we  had  observed  the  dnratlon  oft  he  annular  eclipse. 

i  There  are  two  modes  of  observingthe  phases  of  an  eclipse  of  the  sun  :  the  one, 
by  looking  directly  at  the  sun,  with  a  telescope  furnished  with  a  micrometer;  the 
other,  by  receiving  the  image  of  the  sun,  through  a  telescope,  on  ahcreen,  in  a  dark 
chamber,  or  camera  obscura,  Fach  has  its  advantages,  and  may  be  practised  accort- 
ing  to  circumstances.  See  Lalande's  Astronomic,  vol.  ii.  p.  659.  M.  I>e  L*file 
indeed  says,  that  *'  we  may  determine,  with  sufficient  exactness,  the  si/aotfoatf 
the  cusps,  withont  making  use  either  of  the  dark  chamber  or  the  micrometer,  by 
observing  the  moment  of  the  passage  of  the  cusps  and  of  the  limbs  of  the  lan,  by 
means  of  simple  wires  placed  in  the  focas  of  the  telescope.  In  any  sltvation  what- 
ever |  and  leaving  the  telescope  in  a  fixed  position,  daring  the  time  that  the  san 
employs  to  traverse  the  field  of  it.** 

^  M.  De  L'Isle  doabts  whether  this  part  of  the  observation  can  be  made  with 
sufficient  accuracy  in  a  dark  ebanber  ^  on  accoaot  of  the  ImlistinetiieH  of  the 
image  of  the  moon. 

O  See  next  page. 
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oumference  of  the  sun's  disc  (relative  to  its  vertical  or  horizontal 
diameter)  where  the  moon  leaves  it  in  order  to  form  the  annulus, 
and  again  where  it  touches  it  at  the  time  of  the  dissolution  of 
tile  annuluSy  should  also,  if  possible,  be  distinctly  noted.  M«  Le 
Ifitxmier  considers  this  of  considerable  importance.* 

It  was  observed,  in  the  iemnular  eclipse  of  1737,  that  the  annu« 
las  was  fonned  and  dissolved  very  suddenly.  For  when  the 
whole  body  of  the  moon  had  entered  on  the  disc  of  the  sun,  the 
bat  portion  that  entered  appeared  to  adhere  to  the  concave  cir- 
cumlerence  of  the  sun's  disc  for  some  seconds  ;  and  the  moon 
appeared  elongated  on  that  side,  till  the  sun's  light  suddenly 
bvbke  round  it,  when  the  moon  reassumed  its  regular  curvature. 
In  a  similar  manner,  when  the  disc  of  the  moon  approached  the 
concave  Une  of  the  sun's  disc  on  the  other  side,  they  seemed  to 
nm  together  like  two  contiguous  drops  of  water  on  a  table  when 
tihiey  touch  each  other. 

it  was  also  observed,  in  the  eclipse  of  1737,  "  that  as  the 
fiinulus  was  forming,  the  light  appeared  to  break  in  several  irre- 
gular spots  near  the  point  of  contact :  and  that  the  limb  of  the 
moon  seemed  to  be  indented  there."  These  irre^ar  parts 
Sieemed  likewise  to  have  a  kind  of  motion  ;  although  there  was  no 
undulation  at  the  same  time  in  the  circumference  of  the  sun. 
Such  appearances  of  a  tremulous  motion,  in  certain  periods  of 
aolar  echpses,  are  mentioned  bv  HeveUus  and  others.  It  was 
noticed  also  in  the  ecUpse  of  1748.t 

In  both  these  ccUpses,  as  well  as  in  that  of  1764,  it  was 
observed,  that  when  tne  annulus  was  formed,  the  moon  appeared 
mneh  smaller  on  the  sun  than  it  really  ought  to  be  ;  and  indeed 
mttch  smaller  than  the  calculations  seemed  to  wsmrant.  But 
whiether  this  phenomenon  arises  from  an  apparent  enlargement 
of  the  sun's  disc,  or  from  an  apparent  diminution  of  the  moon's 
disc,  or  from  both,  does  not  seem  clearly  decided.  M.  Du 
S^jour  has  discussed  this  subject,  with  his  usual  abiUty,  in  his 
Traiti  analytique  des  Mouvemens  apparens  des  ctyips  celestes, 
tdl.  i.  page  405,  &c. ;  but  he  has  not  come  to  any  precise  deter- 
yninft^jjnn  thereou.  The  observations  have  not  been  made  with 
sufficient  accuracy,  nor  are  they  sufficiently  numerous  to  enable 
lis  to  determine  so  nice  an  element  in  the  calculation  of  eclipses. 

*  lo  bis  paper  Swr  VViiUtides  EcUpseude  Soleil  ( wherein  he  has  drawn  many  im- 
portant  cooieqacoces  from  the  eclipse  of  1748)  he  remarks,  respecting  the  method 
«f  dctenaioiug  the  limits  of  the  umbra,  that  *'  la  plupart  des  observateors,  ea 
pareil  cas,  suiveal  les  routes  ordinaires,  et  n*ont  jamais  fait  assez  d'attention  an 
.point  de  la circonf^reoce  dn  lirobe  du  soleil  oil  se  forment  les  ruptures  de  Tanncau : 
-desonBais  ces  points  de  la  circonference  do  dibque  du  soleil  seroot  lea  pluH  import- 
IM,  el  nous  fourniront  les  liiuites  que  nous  voodrons  bien  assigner.'' — Mem.  de 
FActtd.  des  Sciences  for  1765,  p.  463. 

t  The  Rev.  Mr.  Irwin,  who  noticed  the  eclipse  of  1748  at  Elgin,  says  that  '<th« 
IbmuUioo  and  breaking  of  the  annulus  were  sensibly  to  beobserved,  and  passed  i« 

mmamif  Bffoiding  a  very  pleasing  sight  by  the  irregular  tremuloas  spots  of  the 

.'VPbil.  Trass,  vol.  xlv.  p.  595. 
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It  is  hoped,  therefore,  that  the  attention  of  astronomerB  wiD  be 
more  drawn  towards  this,  subject  in  the  ensuing  ecUpse.* 

In  the  eclipse  of  1737,  Maclaurin  observes  that  about  30 
seconds  **  before  the  annulus  was  complete,  a  remarkaUe  point 
or  speck  of  pale  light  appeared  near  the  middle  of  the  part  c^the 
moon's  circumference  mat  was  not  yet  come  upon  the  disc  of 
the  sun ;  and  a  ffleam  of  light,  more  faint  than  that  point, 
seemed  to  extend  from  it  to  each  horn/' 

In  the  eclipse  of  1748,  it  was  noticed  that  there  was  **  about 
the  middle  oi  the  eclipse,  a  remarkably  large  spot  of  light,  of  an 
irregular  figure,  and  of  a  considerable  brightness,  about  seven  or 
eight  minutes  within  the  limb  of  the  moon."  Mr.  Short  states 
that  this  eclipse  was  not  quite  annular  at  Aberdour  Castle :  **  the 
cusps  seemea  to  want  about  -f  of  the  moon's  circumference  to  be 
joined,  yet  a  brown  light  was  plainly  observed  both  by  my  Lord 
Morton  and  myself  to  proceed  or  stretch  along  the  circumfe- 
rence of  the  moon,  from  each  of  the  cusps,  about -^  of  the  whole 
distance  of  the  cusps  from  each  cusp  ;  and  there  remained  about 
j.  of  the  whole  distance  of  the  cusps  not  enlightened  by  this 
brown  light." — "  I  observed  at  the  extremity  of  this  brown  light, 
which  came  from  the  western  cusp,  a  larger  quantity  of  light 
than  in  any  other  place,  which  at  first  surprised  me  ;  but  af^* 
wards  I  imagined  it  must  have  proceeded  from  some  cavity  or 
TaUey  made  by  two  adjoining  mountains  on  the  edge  or  limD  of 
the  moon.  I  had  often  formerly  observed  mountains  on  the 
circumference  of  the  moon,  more  or  less  every  where  round  it, 
but  never  saw  them  so  plain  as  during  the  time  of  this  eclipse. 
The  mountainous  inequsuities  on  the  southern  limb  of  the  moon 
were  particularly  remarkable;  in  some  parts  mountains  and 
valleys  alternately ;  others  extended  a  considerable  way  along 
the  circumference  and  ended  almost  perpendicularly  like  a  pre- 
cipice. My  Lord  Morton  was  able  to  see  them  very  easSy 
through  his  small  reflector." 

The  King  of  France,  who  (as  already  mentioned)  went  pur- 
posely to  Compiegne  to  observe  this  eclipse,  discovered  towards 
the  middle  of  die  echpse  (which  was  not  more  than  9  j.  digits) 
<'  sur  la  surface  de  la  lune,  comprise  entre  les  comes  du  soleil, 
des  rayons  de  lumi^re  rouges,  et  un  filet  de  lumi^re  qui  sembloit 
masquer  le  disque  de  la  lune,  et  qui  s'etendoit  si  une  distance 
des  comes .+  " 

M.  De  L'IsIe,  in  his  publication  above  alluded  to,  seems  to 
think  that  a  quick  eye,  guarded  with  a  sufficiently  dark  glass^ 

•  See  Lalande*!  Aatronomie,  vol.  ii.  p.  445;  Delambre't  Astronomie,  vol.  ii* 
p.4S8{  and  alio  M.  Le  Monnier's  memoir  Stir  leg  EcUpset  toUks  du  SoleU,  in  tbt 
Mem.  de  I'Acad.  des  Sciences  for  1781,  p.  243.  Id  this  memoir  there  Is  a  map  of 
tiw  fatk  of  tJM  moon's  nmbra  in  the  total  eclipse  of  May  82, 1724,  and  which  up- 
pmn  to  ba?c  proceodcd  over  gnai  part  of  England  :  neTertbeless  1  canool  f  vd 
may  ofcurwuioo  •#  il  In  this  conntrj. 

f  Mm,  de  1' JUad.  Roy.  des  Sciences,  1748,  p.  56. 
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ikifglit,  in  solar  eclipses,  discover  the  body  or  limb  of  the  moon 
flvren  or  eight  minutes  before  it  touched  the  sun,  and  also  for  the 
same  time  after  it  had  left  it  and  was  entirely  off  the  sun.  He 
remail:B  that  the  observer  should  defend  himself  as  much  a9 
possible  from  the  direct  Ught  of  the  sun,  and  also  from  the  light 
of  the  external  air.  No  person,  however,  has  hitherto  noticed 
such  an  appearance ;  although  many  observers  attended  particu- 
larly to  ity  in  the  ecUpse  of  1748,  in  consequence  of  M.  De 
L'lale's  remarks.  Should  the  moon  in  such  case  ever  be  visible, 
it  would  enable  us  to  determine  with  greater  accuracy  the  com- 
mencement of  any  solar  ecUpse.* 

*  During  the  progress  of  the  eclipse  it  would  be  desirable  to 
ascertain  the  degree  of  cold  and  obscurity  caused  by  the  dimi- 
naticm  of  the  sun's  rays  ;  for  which  purpose  preparations  should 
be  made  before-hand,  in  order  that  no  time  be  lost  during  the 
period  of  the  ecUpse.  The  variations  in  the  thermometer  and 
barometer  may  be  easily  noted  down  without  interrupting  the 
astronomical  observations.  The  rapid  change  in  the  tempera- 
ture of  the  air  may  cause  a  hurricane  of  wind  (together  with  rain 
or  snow),  as  was  observed  about  the  middle  oi  the  eclipse  by 
Mr.  Maclaurin  in  1737  ;  and  by  Le  Monnier  in  1748.  Mr.  Short 
saEys,  that  (in  the  echpse  of  1748)  "  we  did  not  at  all  perceive 
oar  feel  any  greater  degree  of  cold,  duringthe  echpse,  than  we 
felt  before  it  began."  But  M.  Cassini  I>e  Thury,  who  went 
vn&.  the  King  of  France  to  Compiegne  to  observe  this  ecUpse, 
and  where  it  was  only  9-^  digits,  says,  they  experienced  a  con- 
siderable degree  of  cold  at  the  time  of  the  midme  of  the  edipse; 
l&e  thermometer,  however,  fell  only  2^® :  and  the  Abb6  Nollet 
finmd  that  his  burning-glass  was  then  as  powerfril  as  before  the 
ecKpse  began.  M.  De  L'Isle,  Ukewise,  who  observed  this 
eclipse  at  me  Luxembourg,  remarks,  that  the  thermometer  did 
not  mdicate  any  increase  of  cold  caused  by  the  eclipse,  although 
he  and  many  other  persons  experienced  it  soon  after  the  midSe 
of  die  ecUpse  .f 

In  the  ecUpse  of  1737,  Maclaurin  observed  that  a  burning- 
Ass  which  kindled  tinder  and  burned  cloth  towards  the  end  of 
3ie  eclipse,  had  no  effect  during  the  existence  of  the  annulus^ 
nor  for  some  time  before  and  after  it.  He  Ukewise  remarked, 
that  ''  during  the  appearance  of  the  annulus,  the  direct  Ught  of 

*  It  mait  be  evident  to  the  practical  astroaomer,  that  if  the  moon  were  reaUy 
viable  IB  such  cases,  ibe  would  also  be  frequently  visible  at  the  coajanctionsy 
vheo  BO  edipse  took  place.  M.  De  L'lale^s  suggestion  arose  from  a  remark  made 
ky  M«  Caasini  on  a  luminous  ring  which  was  seen  to  surround  Mercury  in  its  pa»* 
ttge  across  the  sun's  disc  in  the  year  1736,  and  which  continued  for  six  or  sevea 
■econds  after  Mercury  was  entirely  off  the  sun's  dbc.  See  Mem.  de  TAcad.  dec 
ieieaccs  for  17S6,  p.  STS. 

i  la  the  total  eclipse  of  nS4  the  thermometer  bad  fallen  only  two  degrees  ai 
Ae  time  of  the  middle  of  the  eclipse.    This  is  the  more  remarkable  as  the  eclipse 
taok  place  late  in  the  afternoon  of  May  SS,  at  which  time  we  might  presume  that 
^  atmosphere  woald  be  gradually  becoming  more  tool.    The  toUd  dAik^evb  v^^V 
>Iaceat6h  48^  p.m. 
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the  sun  was  atiQ  very  considerable ;  and  that  although  some 
places  that  were  shaded  from  his  light  appeared  gloomy,  yet  that 
the  day-light  was  not  greatly  obscured.  He  adds,  that  manY 
persons^  about  the  middle  of  the  annular  appearance,  althouga 
not  short-sighted,  were  unable  to  discover  the  moon  upon  tSt 
sun  when  mey  looked  without  a  smoked  or  coloured  glass.* 
Nevertheless  Venus  and  some  other  stars  were  visible  at  the 
same  time  ;  and  Venus  continued  visible  even  after  the  annulus 
was  dissolved.  Venus  was  also  seen  in  the  eclipse  of  1748,  but 
it  does  not  appear  that  any  other  star  was  then  visible. 

If  the  diminution  of  light  should  be  considerable  (which  there 
is  not  much  reason  however  to  suspect^t)  Mercury,  Venus,  and 
MarSy  together  with  some  of  the  principal  fixed  stars,  may  h^ 
visible  to  the  naked  eye.  Mercury,  if  visible,  wiU  be  seen  aboi^ 
18^  to  westward  of  the  sun,  nearly  in  conjunction  with  Regulv^: 
Venus  will  be  about  41^  to  westward  of  the  sun  i;^  and  Mwb 
about  35^  to  eastward  of  the  sun,  not  far  from  Sfica  Virgiti§. 
The  observer  should  also  look  out  for  any  comet  which  may.  \^ 
visible  during  this  eclipse ;  and  be  prepared  to  measure  its  w^ 
tance  from  the  sun  or  a  principal  fixed  star. 

As  many  persons  may  be  so  situated  as  not  to  be  able  to  pit^ 
cure  any  dark-coloured  glass,  for  the  purpose  of  viewing  the 
sun,  I  shall  conclude  this  memoir  by  inserting  Dr.  Maske^ne's 
method  of  smoking  glasses^  which  he  published  in  the  Nautical 
Almanac  for  1769,  in  his  Instructions  relative  to  the  Observatim 
of  the  Transit  of  the  Planet  Venus  over  the  SunU  Disc  ill  diit 
year. 

"  Dark  glasses  should  be  used  to  defend  the  eye  from  the 
intensity  of  the  sun's  light.  Transparent  glasses,  smoked  over 
the  flame  of  a  candle  or  lamp,  will  give  a  niore  distinct  and 
agreeable  vision  of  the  disc  of  the  sun  than  any  tinged  or 
coloured  glasses  will  do.  Provide  two  pieces  of  gdass  of  conve- 
nient len^,  not  too  thick  (the  common  crown  giass,  used  fbr 
windows,  will  do  as  well  as  any),  wipe  them  clean  and  diy« 

*  M.  Le  Monoier  mentions  the  same  thing  of  himself  in  the  eclipw  sf  1749. 

f  In  the  annular  eclipse  of  1764  an  ignorant  conntry  clei^nuui  alarsicd  Iks 
people  of  France  by  announcing  that  there  would  be  ietal  darhuu  daring  the 
existence  of  the  annuhisi  and  the  Royal  Academy  of  Sciences  at  Parti  thought 
proper  to  give  this  report  a  formal  contradiction.  It  is  well  known,  howerer,  that 
the  smallest  ray  of  light  from  the  sun  would  prevent  such  a  phenomenon  {  as  1  have 
shown  more  at  length  in  my  paper  **On  the  Solar  Eclipse  which  is  said  to  hava 
been  predicted  by  Thales,"  inserted  in  the  Phil.  Trans,  for  1811,  part  11.  p.  980.— 
I  shall  here  take  the  opportunity  of  correctinga  typographical  error  in  thai  paper; 
where,  in  page  840,  line  98,  *'  three  degrett "  should  be  **  three  minutts.**  Sinre'the 
publication  of  that  paper,  1  flrnd  that  the  Bureau  de»  Langitudet  in  Fiance  have 
printed  a  Supplement  to  M.  Borgh's  Lunar  Tables,  wherein  the  mean  epoch  and 
mean  motion  of  the  Supplement  of  the  Node  are  considerably  altered :  so  as  to 
bring  the  latitude  of  the  moon  within  the  limits  which  I  there  suggested. 

X  In  the  total  eclipse  of  1715,  Venus  was  seen  when  only  nine  digits  were 
eclipsed  :  but  she  was  not  seen  at  Compi^gne  in  the  eclipse  of  *748,  althongh  the 
digitb  eclipsed  were  9( :  in  the  eclipse  of  1724,  however,  the  wai  diitinctly  visible 
when  only  six  digits  were  eclipsed.  This  is  not  remarkable,  as  she  is,  in  wmt 
iitnatiotts,  viilble  even  at  mid-day. 
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Warm  them  a  little  by  the  fire  (if  the  weather  be  cold)  to  prevent 
jflieir  cracking  when  appUed  to  the  flame  of  the  candle  :  then 
draw  one  of  uiem  gently,  according  to  its  whole  length/ thrdugh 
the  flame;  and  part  of  the  smoke  will  adhere  to  the  glsuss; 
Repeat  the  same  operation,  only  leaving  a  little  part  at  one  end 
now  untouched  ;  repeat  the  operation,  leaving  a  further  part  at 
the  same  end  untoliched,  and  i^o  each  time  leave  a  further  part  of 
ike  same  end  untouched,  till  at  last  you  have  tinged  the  glass 
with  several  dyes,  increasing  gradually  in  blackness  from  one 
end  to  the  other.  Smoke  the  other  glass  in  Uke  manner,  and 
apply  the  two  glasses,  one  against  the  other,  only  separated  by 
a  rectan^ar  border,  cut  of  brass  or  card  paper,  the  smoked 
fkces  bemg  opposed  to  each  other,  and  the  deepest  tinges  of 
both  placed  together  at  the  same  end.  Tie  the  elasses  firmly 
together  with  waxen  thread,  and  they  are  ready  for  use.  The 
tfaige  at  one  end  should  be  the  slightest  possible,  and  at  the 
other  end  so  dark  that  you  cannot  see  the  candle  through  it.  By 
tibia  contrivance,  applied  between  your  eye  and  the  sun,  you  wiU 
lUBtve  the  advantage  not  only  of  seeing  the  sun's  light  white, 
according  to  its  natural  colour,  and  his  ima^e  more  distinct  than 
through  common  dark  glasses,  but  also  of  being  able  to  inter- 
cept more  or  less  of  his  light  as  you  please,  sgid  as  the  clearness 
or  thickness  of  the  air  requires  it,  by  bringing  a  darker  or  Ughter 
'tfart  of  this  combined  dark  glass  before  your  eye  ;  which  will  be 
§  gr^at  convenience  at  all  times,  but  particularly  when  the  bright- 
ness of  the  sun  is  liable  to  sudden  changes  fi:om  flying  clouds." 
'.I  shall  merely  add,  that  it  is  to  be  hoped  the  Sovereigns  of 
ijbe' different  provinces  and  states,  mentioned  in  this  Memoir 
(page  184),  yml  encovurage  persons  from  the  neighbouring  coun- 
iti^  to  .enter  and  observe  this  eclipse :  and  mat  the  love  of 
■ci'enc0  will  induce  them  to  prevent  such  persons  fi:om  being 
•abject  to  any  tarif,  or  vexatious  delay  at  the  Custom-house,  on 
account  of  any  astronomical  or  philosophical  instruments  which 
they  may  take  with  them  for  the  purposes  of  observation. 


^* 


Article  V. 

Siuearches  on  various  Fatty  Bodies^  and  particularly  on  theit 
Combinaiiom  with  Alkalies,    By  M.  Chevreul. 

{Qmduded  from  p.  199,) 

M.  ChevreuVs  Sixth  Memoir.* 

Thb  subject  of  this  memoir  is  the  different  kinds  of  fat ;  par-^ 
tiddarly  that  of  man,  of  the  sheep,  the  ox,  the  jaguar,  and  the 
goose.     Before  he  enters  upon  the  proper  topic  of  this  memoir, 


■i- 


•  Abstracted  from  Add.  deChim.etdePb;i.U.S39,   (,Vaiv\%\%.'^ 
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the  author  takes  a  review  of  what  he  has  done  in  the  five  preced* 
ing  papers.  He  obaerves  that  in  the  first  he  described  a  body^ 
wmch  unites  the  characteristic  properties  of  acids  to  aU  tm 
generic  properties  of  the  fats  and  oils.  This  body,  which  he  ha^ 
named  margarine,  has  served  as  the  type  of  a  new  kind  of 
ternary  acid,  and  bears  the  same  relation  to  the  oitygenated 
vegetable  acids  as  the  hydrogenated  do  to  the  oxygenated  acid^ 
in  the  inorganic  kingdom. 

The  object  of  the  second  memoir  was  to  analyze  Uie  product^ 
of  the  saponification  of  hog's-lard  as  effected  by  potash.  Aftef 
havii^  deprived  the  soap  of  its  margarine^  a  latty  bodr  wa^ 
obtained  firom  it  which  was  denominated^utdjfo^.  lUs  Dody^ 
hke  margarine,  imites  to  potash  in  two  proportK^,  but  it  diffeni 
firom  it  in  fluidity,  and  in  the  sc^dnhty  in  cold  water  of  it^ 
saturated  combination  with  alkali.  The  ezanuniation  of  the  ftuid 
firom  which  the  soap  is  separated  has  shown  that  in  ^aponificat 
tion  a  sweet  principle  is  produced,  similar  to  that  which  Schecte 
observed  in  water,  in  which  olive  oil  has  been  treated  with  prot* 
oxide  of  lead.  These  researches  then  have  establish^  thAt 
soap,  which  had  been  regarded  as  a  compound  of  a  fatty  mattei^ 
ana  an  alkali,  is  really  a  double  compound  of  alkali  and  of  twQ 
fatty  acid  bodies. 

The  composition  of  soap  being  thus  determined,  in  the  third 
memoir  the  following  facts  were  established :  1.  That  the  ess#iah 
tial  products  of  saponification  are  mai^arine,  the  fluid  faty  and 
the  sweet  principle ;  but  that  the  odorous  and  colouring  prin- 
ciples found  in  many  soaps  appear  to  be  accidental :  2.  Thst 
oxygen  ^as  is  not  necessary  for  saponification :  3.  That  aapoff* 
fied  fat  is  formed  of  mai^arine  and  of  the  fluid  fat,  and  cwf^ 
quently  possesses  acidi^ :  natural  fat  is  formed  of  two  new 
proximate  principles,  one  of  which  is  analogous  to  toHow^  and 
the  other  to  the  liquid  oil  of  vegetables ;  but  botti  of  these 
principles  differ  from  those  of  saponified  fat;  for  instead  of 
being  acid,  they  rather  appear  to  possess  an  alkaline  na^ture : 
4.  Tne  experiments  have  also  shown  that  the  saponification  of 
hog's-lard  depends  upon  two  causes  that  are  inseparable  ;  firsts 
upon  the  elementary  composition  of  this  fat,  which  is  such,  that 
it  may  be  represented  either  by  the  two  immediate  principles 
which  constitute  it,  or  by  the  sweet  principle,  margarine,  and 
the  fluid  fat ;  secondly,  upon  the  sweet  principle,  and  still  morn 
the  mzurgarine  and  the  fluid  fat,  having  an  affinity  for  potaeh  much 
superior  to  the  immediate  principles  of  fat  for  the  same  base, 
from  which  it  results,  that  in  saponification  the  potash  deter- 
mines the  fat  to  be  converted  into  the  sweet  principle  and  the 
two  acid  substances.  This  total  conversion  of  an  organic  matter 
into  many  substances,  which  are  themselves  compounds,  and 
very  difiiBrent  from  the  matter  itself,  may  explain  many  pheno- 
mena in  physiology,  where  bodies  assume  forms  totally  differeat 
from  those  which  they  previously  possessed. 
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In  the  fourth  memoir,  saponification  was  examined  under  two 
relations  ;  1.  Under  that  of  the  bases  which  form  it;  2.  Under 
that  of  the  quantity  of  alkali  necessary  to  saponify  a  Certam 
quantity  of  fat.  The  first  inquiry,  by  sho%ving  that  barytes, 
strontian,  hme,  oxide  of  zinc,  and  protoxide  of  lead,  cause  fat  to 
undei^o  the  same  change  that  it  does  with  potash  and  soda,  has 
enabled  us  to  generahze  saponification,  by  proving  that  this  oper- 
ation depends  upon  an  alkaline  force  which  overcomes  the  obstacle 
which  the  cohesion  of  some  bases  and  the  insolubility  of  others 
seem  to  oppose  to  the  change  of  fat  into  the  sweet  pnnciple  and 
the  oily  acids.  The  second  inquiry,  by  showing  that  we  can 
effect  the  saponification  of  a  given  weight  of  fat,  merely  by 
employing  the  quantity  of  alkali  which  is  exactly  necessary  to 
neutralize  the  margarine  and  the  fluid  fat,  into  which  this  weight 
of  fat  can  be  converted,  has  formed  a  determinate  basis  for  the 
art  of  the  soap-maker.  In  this  memoir,  likewise,  the  capacity 
of  the  saturation  of  margarine  has  been  exactly  determined,  and 
all  the  analyses  of  the  soaps  of  this  substance  have  shown  that 
100  parts  of  it  saturate  a  quantity  of  base  containing  three  parts 
of  oxygen.  There  appears  then  to  be  a  perfect  analogy  between 
mai^arine  and  the  acids,  so  as  to  confirm  the  T)pinion  of  its 
nature  which  had  been  advanced  in  the  preceding  memoirs. 

The  crystalUzed  matter  of  the  human  biUary  calculus,  sperma- 
ceti, and  the  adipocire  of  carcasses,  had.  been  confounded 
together  under  the  same  species  of  fatty  matter ;  and  the  object 
of  the  fiflh  memoir  was  to  show  that  this  opinion  is  erroneous. 
Tbe  bihary  calculus  and  spermaceti  possess  the  characters  of 
pure  proximate  principles,  whilst  adipocire,  which  is  formed  of 
margarine,  of  fluid  fat,  and  of  an  orange  coloured  principle, 
possesses  all  the  properties  of  a  saponified  fat.  On  the  other 
kand^  biliary  calculus  differs  essentially  from  spermaceti,  as  the 
latter  is  perrectly  saponified  under  circumstances  in  whiph  the  first 
absolutely  resiste  the  action  of  alkahes.  The  soap  of  spermaceti 
eontains  two  oily  acids,  one  of  which  only  has  been  examined ; 
k  is  in  its  general  characters  analogous  to  margarine  and  the 
ftuid  fat,  but  is  distinguished  from  them  by  possessing  only 
about  hdf  as  much  capacity  for  saturation. 

The  knowledge  of  the  immediate  principles  which  compose 
the  different  kinds  of  fats  and  oils  accounts  for  the  different 
degrees  of  fluidity  of  their  compounds,  but  it  does  not  explain 
the  diflferences  in  colour  and  odour  which  many  of  them  present. 
The  discovery  of  the  cause  of  these  differences  gives  nse  to  a 
new  order  of  facts,  which  will  form  the  subjects  of  the  succeeding 
memoirs.  In  the  present  memoir,  the  sixth,  M.  Chevreul  pro- 
poses to  examine  the  fat  of  man,  of  the  sheep,  the  jaguar,  and 
the  goose ;  and  to  determine  how  far  the  proximate  principles  of 
tfaese  fats,  and  the  oily  acids  which  they  are  capable  of  produc- 
iag,  resemUe  those  of  hog's-lard. 

T^e  author  remarks  that  he  has  hitherto  mfeide  \x^^  o^  ^eii- 
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phrases  when  speaking  of  the  diiFerent  bodies  lliat  he.  has.  been 
describing,  as  supposing  that  their  nature  was  not  sufficiently 
determined.  He  now,  however,  conceives  that  he  may  apply 
specific  names  to  them,  which  will  both  be  more  commodious, 
and,  at  the  same  time,  by  being  made  appropriate,  will  pomt  out 
the  relation  which  these  bodies  bear  to  each  other.  The  jToUow- 
ing  is  the  nomenclature  which  will  be  hereafter  adopted/  The 
crystalline  matter  of  human  biliary  calcuU  is  named  cholesterine, 
from  the  Greek  words  XP^  hile,  and  repeos  solid ;  spermaceti  is 
named  cetine,  from  xi]to^,  a  whale ;  the  fatty  substance  and  the 
oily  substance,  described  in  the  third  memoir,,  are  named  respect- 
ively stearine  and  elaiue,  from  the  words  reag  fat,  and  bt^uov  oil  f 
margarine  and  the  fluid  fat  are  named  marganc  acid  and  oleic 
acid,  while  the  term  cetic  acid  is  applied  to  what  was  named 
saponified  spermaceti.  The  margarates,  oleates,  and  cetates,  will 
be  the  generic  names  of  the  soaps  or  combinations  which  ihese- 
acids  are  capable  of  forming  by  their  union  with  salifiable  bases^ 

The  author  begins  his  examination  of  the  different  kinds  o£ 
fot  by  ^ving  an  account  of  the  different  properties  which  they 
exhibit  m  their  entire  undecompo^ed  state. 

Two  portions  of  human  fat  were  examined,  one  taken  from  the 
kidney  the  other  from  the  thigh ;  after  some  time  they  both 
of  them  manifested  a  tendency  to  separate  into  two  distinct  sub- 
stances, one  of  a  solid  and  the  other  of  a  fluid  consistence ;  the 
two  portions  differed  in  their  fluidi^  and  their  melting  point. 
These  variations  depend  upon  the  different  proportions  of  stea- 
rine and  elai'ne  ;  for  the  concrete  part  of  fat  is  a  combination  of 
the  two  with  an  excess  of  stearine,  and  the  fluid  part  is  a  combi- 
nation with  an  excess  of  elame.  The  fat  from  the  other  animaJs 
was  then  examined,  principally  with  respect  to  their  melting 
point  and  their  solubihty  in  alcohol ;  the  melting  point  was  not 
sdways  the  same  in  the  fat  of  the  same  species  of  animal.  Wheii 
portions  of  the  fat  of  different  sheep  are  melted  separately  at  the 
temperature  of  122°,  in  some  specimens  the  thermometer 
descends  to  98'6®  and  rises  again  to  102°,  while  in  others  it 
descends  to  104°,  and  rises  again  to  106°.  A  thermometer 
plunged  into  the  fat  of  the  ox  melted  at  122°,  descended  to  98'6®, 
and  rose  again  to  102°.  When  the  fat  of  the  jaguar  was  melted 
at  104°,  the  thermometer  descended  to  84®,  and  rose  a^n  tp 
about  85® ;  but  a  considerable  portion  of  the  fat  still  remamed  in 
a  fluid  state.  With  respect  to  the  solubility  of  the  different  kinds 
of  fat  in  alcohol,  it  was  found  that  100  parts  of  it  dissolved  2*48 

i)arts  of  human  fat,  2*26  parts  of  sheep's  fat,  2*52  parts  of  th0 
at  of  the  ox,  2*18  parts  of  the  fat  of  the  jaguar,  and  about 
2*8  parts  of  the  fat  of  the  hog. 

M.  Cheyreul  next  examines  the  change  which  is  produced  in 
ilie  different  kinds  of  fat  respectively  by  the  action  of  potash. 
All  the  kinds  of  fat  are  capable  of  bemg  perfectly  saponified^ 
ilrb'en  exdiided  from  the  contact  of  the  air ;  in  all  of  them  there 
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was  the  production  of  the  saponified  fat  and  the  sweet  principle; 
no  carbonic  acid  was  produced,  and  the  soaps  formed  contained 
no  acetic  acid,  or  only  shght  traces  of  it.  The  saponified  fats 
had  more  tendency  to  crystalhze  in  needles  than  the  fets  in  their 
natoral  state;  they  were  soluble  in  all  proportions  in  boilioff 
alcohol  of  the  specific  gravity  of  -821 .  The  solution,  Uke  that  of 
the  8a{>oilified  fat  of  the  hog,  contained  both  the  mai^aric  and 
the  oleic  acids.  They  were  less  fusible  than  the  fats  from  whidi 
they  were  formed ;  thus  when  human  fat,  afler  being  saponified, 
was  melted,  the  thermometer  became  stationary  at  96  ,  when 
the  fluid  began  to  congeal ;  in  that  of  the  sheep  the  thermometer 
fell  to  118-6®  and  rose  to  122® ;  in  that  of  the  ox  it  remained 
stationary  at  118-6® ;  and  in  that  of  the  jaguar  at  96-5®. 
.  The  saponified  fat  of  the  sheep  and  the  ox  had  the  same 
degree  of  solubility  in  potash  and  soda  as  that  of  the  hog. 

100  parte  of  the  fet  of  the  sheep  when  7  ^^.^^  ^f      ^^^^ 

sapomned  were  dissolved  by 3 

100  parts  of  the  same  were  dissolved  by     10*27  of  soda. 

100  parte  of  the  saponified  fat  of  the  ox  7  jg.^g  of  potash, 

were  dissolved  by • 3 

100  parte  of  the  same  were  dissolved  by     10-24  of  soda. 

lOOparte  of  the  saponified  fat  of  the  hog  7  ^^,q^  ^^      .^^ 

were  dissolved  by 3 

100  parte  of  the  same  were  dissolved  by     10-29  of  soda 

There  is  no  carbonic  acid  necessarily  produced  in  the  saponi- 
fication of  the  different  kinds  of  fat ;  for  if  we  take  two  equal 
auantities  of  tlie  same  solution  of  potash,  and  employ  one  of 
lem  in  the  saponification  of  any  species  of  fat,  if  we  then 
decompose  the  soap  by  the  hydrochloric  acid,  we  shall  obtain  a 

Siiantity  of  carbomc  acid  equal  to  that  which  is  contained  in  the 
kali  that  has  not  been  employed  in  saponification.  In  order  to 
discover  whether  any  acetic  acid  is  produced  in  the  saponifica- 
tion of  the  fat  of  the  human  subject,  of  the  sheep,  and  of  the  ox, 
308*88  grs.  (20  grammes)  of  each  of  these  kinds  of  fat  were  sapo- 
nified by  pure  potash ;  the  soap  was  decomposed  by  tartaric  acid ; 
the  aqueous  fluid  was  poured  off  and  distdled,  the  product  was 
th^n  neutralized  by  barytic  water,  and  this  was  evaporated  to 
dryness  in  order  to  ODtain  the  saline  residuum.  The  saline 
lesidumn  firom  human  fat  was  too  minute  to  be  sensible  to  the 
balance ;  it  was  observed  that  the  aqueous  fluid  which  proceeded 
from  the  decomposition  of  a  soap  prepared  from  the  fat  of  the 
kidneys,  and  likewise  from  a  soap  prepared  with  the  fat  from  the 
lireast  of  a  female,  had  a  strongly  marked  odour  of  cheese,  a 
circumstance  which  indicates  the  presence  of  the  aroma  of  butter 
in  these  kinds  of  fat ;  this  principle  is  not,  however,  found  in  all 
ihe  specimens  of  human  fat,  that  from  the  thigh  \>^u^  ^Xk>L\\^ 
without  it. 
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The  saline  residuum  obtfdned  from  the  soap  of  mutton  ikt 
weighed  '06  m*. ;  but  it  seemed  to  contain  a  small  portion  of  the 
sweet  principle.  By  adding  phosphoric  acid,  a  rank  odour  was 
disengaged;  mixed  with  that  of  acetic  acid.  The  saline  resi-* 
duum  of  ihe  soap  from  the  fat  of  the  ox  was  in  too  small  a 
quantity  to  be  appreciated,  yet  the  aqueous  fluid  ptoceedii^ 
from  the  decomposition  of  the  soap  was  acid  and  amber  colouredf; 
the  odour  was  precisely  the  same  with  that  which  is  disengaged 
from  oxen,  when  they  nave  been  heated  by  exercise.  The  odor- 
ous principle  is  more  developed  in  the  fat  of  llie  jaguar  by  being 
saponified ;  the  odour  is  not  easily  defined,  but  is  thought  to 
resemble  that  which  is  sometimes  perceived  in  the  menageries  of 
wild  beasts.  From  these  observations  we  may  conclude^  tiiat 
the  action  of  potash  develops  in  the  fat  of  the  sheep,  the  ox, 
and  even  of  the  jaguar,  odorous  principles,  which  are  analogous 
to,  if  not  absolutely  identical  with,  those  which  the  animals 
e^ale  under  certain  circumstances,  and  that  an  acid  property 
accompanies  these  principles. 

The  following  table  contains  the  proportions  of  the  saponified 
fat  and  of  the  matter  soluble  in  water  into  which  100  parts  of  the 
fat  are  capable  of  being  changed. 

Human  fat. 

Saponified  fat .  •••••.••••••  95 

Soluble  matter 5 

Fat  of  the  sheep. 

Saponified  fat  * 95*1 

Soluble  matter •    4*9 

Fat  of  the  ox. 

Saponified  fat .  , 96 

Soluble  matter. 6 

Fat  of  the  hog. 

Saponified  fat 94*7 

Soluble  matter '. .     6*3    ' 

The  quantity  of  soluble  matter  in  these  cases  was  obtained  by 
calculation  from  the  weight  of  the  saponified  fat,  because  it  was 
not  possible  to  separate  completely  the  former  from  a  portion  of 
water  and  saUne  matter  whicn  was  combined  with  it.  Thus  the 
syrupy  fluid,  which  contained  the  sweet  principle  produced  by 
saponification,  although  evaporated  until  it  began  to  be  volati* 
lized,  always  weighed  more  than  the  fat  had  lost  of  soluble  matter; 
for  example,  the  syrup  obtained  from  human  fat  weighed  9*4, 
that  from  sheep's  fat  weighed  8,  while  that  from  the  frit  of  the 
•  ox  and  the  hog  each  weighed  8*6. 

-    M.  Chevreul  next  proceeds  to  a  particular  examination  of  ihe 
ildap$  otf&t  and  potash.  The  following  was  the  method  of  analy^ 
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•is  which  was  adopted :  the  soap,  after  heing  separated  from  the 
taother-water,  was  dissolved  in  boiliag  water :  by  cooling  and 
test  a  quantity  of  pearly  matter  was  deposited,  which  is  consi« 
dered  as  a  super-margarate  of  potash,  and  the  fluid  becomes 
fUUtaline.  It  was  filtered  and  neutralized  by  tartaric  acid ;  by 
rest  there  was  a  new  product  of  super-^margarate,  and  a  quantity 
«if  alkali  was  set  at  Uberty ;  the  same  process  as  that  employed 
above  was  repeated  imtil  there  was  no  longer  a  pearly  deposit ; 
an  oleate  of  potash  was  then  obtained,  which  was  decomposed 
hy  tartaric  acid.  By  this  process  the  soap  was  reduced  to  th^ 
auper-margarate  of  potash  and  the  oleic  acid.  Our  next  object 
lA  to  exammethe  relative  proportion  of  these  two  ingredients  as 
procured  from  the  different  kinds  of  soap.  The  super-margarates 
were  first  very  carefully  prepared  by  frequent  ablution  in  £sti]led 
water  and  in  alcohol,  and  they  were  then  decomposed  by  the 
hydrochloric  add  in  tiie  manner  that  has  been  described  above 
ms  appUed  to  the  soap  of  hog'sJard :  the  following  results  wer^ 
obtamed : 

Super-margarate  of  human  fat. 

Maigaricacid 91-8848 100-00 

Potash 8-1161    ., 8-85 

Super-margarate  of  the  fat  of  the  sheep. 

Margaric  acid 92-012     • .  100-00 

Potash 7-988     8-68 

Super-margarate  of  the  fat  of  the  ox. 

Margaric  acid 91-925     100-00 

Potash 8-075     8-78 

Super-margarate  of  the  fat  of  the  jaguar. 

Margaric  acid. .  * . .  92-075     100-0 

Potash 7-926     8-6 

Super-margarate  of  the  fat  of  the  goose. 

Margaric  acid 91.94       100*00 

Potash 8-06       8-77 

The  super-margarate  of  the  fet  of  the  hog  is  composed  of  100 
parts  acid  and  8-8  parts  of  potash,  so  that  all  these  super-mar^ 
gaifatds  are  analogous  in  their  composition. 
•  Equal  proporticms  of  water  and  of  these  super-margarates  were 
boilied  together  to  observe  whether  they  wer6  acted  upon  in  a 
similar  manner;  and  the  principal  difference  that  was  perceptiblef 
<  was  the^eater  or  less  degree  of  semi-transparency  of  the  solu« 
tidiis.  the  super-margaxate  from  the  ox  was  less  opaque  than 
that  from  the  sneep,  and  this  was  less  than  that  from  the  hog. 
It  i»  stated  jthat  a  mixture  of  one  pMrt  of  this  last  spt^er-^to^^t^- 
rate  with  10  of  boiUng  water  seemed  to  \o^  *\\&  twsws^^x^^^^ 
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upon  the  addition  of  18,190  parts  of  water ;  from  which  itmi^t 
be  inferred  that  a  great  mass  of  this  fluid,  at  tile  boihng  temper^  • 
ature,  may  dispose  the  super-margarate  to  be  reduced  to  the 
neutral  margarate  and  the  margaric  acid. 

Boiling  sdcohol  of  the  density  of  '832  dissolves  the  super-  . 
margarates  in  all  proportions,  when  they  do  not  contain  any 
margarate  of  lime.  The  foUowing  experiment  may  be  cited  aft 
an  iUustration  of  this  property :  20  parts  of  alcohol  dissolve  50 
of  the  super-margarate  of  the  ox  at  the  temperature  of  140^; 
the  alcohol  was  then  so  far  concentrated  that  the  fluid  was  to  ■ 
the  super-margarate  as  one  to  six,  yet  no  precipitate  was  formed.  ^ 

If  we  compare  the  acids  of  the  different  super-margarates 
together,  we  shall  find  that  they  are  all  of  a  brilliant  white 
colour,  insipid,  nearly  without  odour,  insoluble  in  water,  and 
soluble  in  all  proportions  in  boiling  alcohol.  Their  satuiated 
.combination  with  potash  is  soluble  in  boiling  water,  and  by  cool- 
ing is  reduced  to  potash  and  an  insoluble  super-margarate,  The 
differences  which  they  exhibit  consist  in  their  fiisibility,  and  in 
the  disposition  and  size  of  the  needles  which  are  formed  when 
the  margaric  acid  is  suffered  to  cool  on  the  surface  of  water. 
The  following  is  a  more  particular  account  of  each  of  the  indivi- 
dual acids. 

The  margaric  acid  of  man  was  obtained  under  three  difi*erent 
forms;  1.  In  very  fine  long  needles,  disposed  in  flat  stars; 
2.  In  very  fine  and  very  short  needles,  forming  waved  figures, 
like  those  of  the  margaric  acid  of  carcasses  ;  3.  In  very  large 
brilliant  crystals,  disposed  in  stars  perfectly  similar  to  the  ixiar- 
garic  acid  of  the  hog.  The  thermometer  plunged  into  these 
last  crystals  in  a  state  of  fusion,  sunk  to  133*5^,  and  rose  again 
to  134^ ;  the  first  crystals  melted  at  about  132®. 

The  margaric  acia  of  the  sheep^  when  procured  from  the  first 
deposit  of  super-margarate  which  was  formed  in  the  soap,  was 
in  the  form  of  fine  radiated  needles  ;  the  thermopieter  plunged 
into  it  when  fused,  sunk  to  139®,  and  rose  again  to  14(r.    The   i 
acid  which  was  jj^ropured  from  the  last  deposits  of  super-marga^ 
rate,  crystallized  m  larger  needles  than  the  preceding,  ^uul  melted 
at  132-6®.     The  margaric  acid  of  the  ox  crystallized,  in  siqall  .- 
radiated  needles  ;  when  it  became  soUd,  the  thermometer  rose^   : 
from  139®  to  140®.     The  margaric  (icid  of  the  Jaguar  crystallized    • 
in  small  radiated  needles ;  it  was  fusible  at  131*5®.   The  margair^  ~  i 
acid  of  the  goose  cryst^zed  in  beautifol  briUiant,  narrow  laminae^  :  - 
like  the  margaric  acid  of  the  hog ;  it  melted  at  131®.    Fromtlyis  \: 
statement  we  perceive  that  the  margaric  acids  of  the  ox  and  the 
sheep  resemble  each  other  the  most  nearly,  as  well  in  their  form  . 
m^  in  th<^  degree  of  their  fusibiUty,  that  we  may  obtain  the  acids 
of  the  human  subject  and  the  hog  so  as  to  exhibit  similar  proper-r   j: 
ties,  aud  that  tHei  acids  of  the  jaguar  and  the  goose  very  neiurb^.;  ^ 
resemble  ihem.    The  greatest  difference  in  the  decree  of  fys/tz .  i' 
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We  next  proceed  to  the  consideration  of  the  oleic  acid. 
M.  Chevreul's  experiments  on  the  oleate  of  baiytes,  in  order  to 
determine  the  proportion  of  its  elements,  have  finally  induced 
him  to  adopt  the  quantities  of  100  parts  of  acid  to  27  parts  of 
base  as  the  most  correct,  and  from  these  we  conclude  tnat  100 
parts  of  the  acid  will  neutralize  a  quantitjr  of  base  that  contains 
2'636  parts  of  oxygen.  This  determination  of  the  capacity  of 
saturation  of  the  oleic  acid  is  further  confirmed  by  the  oleate  of 
strontian  and  the  sub-oleate  of  lead.  The  foUowmg  table  con- 
tains th^  proportions  in  which  barytes,  strontian,  and  lead,  com- 
bine with  the  oleic  acid. 

Oleic  acid  of  human  fat, 

Barytet,  Strontian.  Lead. 

Acid 100-00  100-00   100-00 

Base 26-00  19-41   82-48 

Oleic  acid  of  the  fat  of  the  sheep. 

Acid 100-00  100-00   100-00 

JBase 26-77   19-38   81-81 

Oleic  acid  of  the  fat  of  the  ox. 

.     Acid  .,...,100-00  100-00  100-00 

Base 28-93   19-41   81-81 

Oleic  acid  of  the  fat  of  the  goose. 

Acid 100-00 lOQ-00 100-00 

-    Bane 26-77   19-38   81-34 

Oleic  acid  of  the  fat  of  the  hog. 

.    Acid 100-00 100-00  100-00 

Base 27-00  19-38  81-8Q 

M.  Chevieul  next  gives  an  account  of -the  analysis  of  fat  by 
tlcohol.  He  observes  that  he  has  found  it  very  important  in  the 
prosecution  of  his  experiments  to  employ  alcohol  of  the  specific 
gra^ty  of  ficom  0-791  to  0-798,  instead  of  an  alcohol  of  0-821, 
whidi  he  had  employed  in  his  earUer  experiments,  because  the 
solvent  power  of  alcohol  over  fatt^  bodies  diminishes  in  an  ex- 
tremely rapid  progression  when  it  is  combined  with  water,  and 
partacttlaily  from  me  specific  gravity  of  -795  to  -821 .  In  proof 
of  tiM  position  the  following  experiments  are  adduced :  100  parU 
of  boiline  alcohol,  oifthe  specific  gravity  of -7908,  dissolved  100 
part(B  of  Uie  stearine  of  the  sheep,  and  the  solution  was  not  satu- 
rated;-100  parts  of  boiUng  alcohol,  of  the  specific  gravity  of 
*7982f  dissolved  16-07  of  the  same  stearine ;  lOOparts  of  boiling 
alcohd,  of  the  specific  gravity  of  -805,  dissolved  6*63  parts, 
white  100  parts  or  boiling  alcohol,  of  the  specific  gravity  of -821, 
dissolved  only  two  parts. 

The  method  of  analysis  employed  was  to  expoiie  \k^  dci^^x^'c^ 
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kinds  of  fat  to  boiling  alcohol,  and  to  suffer  the  mixture  to  cool ; 
a  portion  of  the  fat  that  had  been  dissolved  was  then  separated 
in  two  states  of  combination ;  one  with  an  excess  of  steurine 
was  deposited,  the  other  with  an  excess  of  elaifne  remained  in 
sohiticm^  The  first  was  separated  by  filtration,  and  by  distilling 
the  filtered  fluid  and  adding  a  little  water  towards  the  end  of 
the  operation,  we  obtain  the  second  in  the  retort,  mider  the  form 
of  an  alcoholic  aqueous  fluid.  The  distilled  alcohol  which  had 
been  employed  in  the  analysis  of  human  fat  had  no  sensible 
odour ;  the  same  was  the  case  with  that  which  had  served  for 
the  analysis  of  the  fat  of  the  ox,  of  the  hog,  and  of  the  goose. 
The  alcohol  which  had  been  employed  in  the  analysis  of  the  fat 
of  the  sheep  had  a  slight  odour  of  candle-grease. 

Examination  of  the  alcohoUc  aqueous  fluids.  That  from  human 
fat  exhaled  an  odour  of  bile  similar  to  what  was  perceived  from  the 
fat  of  the  hog ;  it  produced  a  bitter  yellow  extract :  the  part  pro- 
cured from  the  first  washing  was  alkaline,  that  from  the  last  was 
acid  ;  it  also  contained  a  trace  of  empyreumatic  oil.  That  from 
the  fat  of  the  sheep  did  not  exhale  the  odour  of  bile,  but  it 
produced  an  acid  extract  similar  to  the  preceding.  That  from 
the  fat  of  the  ox  was  red  and  alkaline ;  it  contained  a  httle 
muriate  of  potash  and  muriate  of  soda.  That  from  the  jaguar 
had  a  disagreeable  odour ;  it  contained  a  yellow,  bitter,  oily 
matter,  and  it  Was  thought  also  a  Httle  acetic  acid.  That  yrom 
the  goose  only  contained  a  trace  of  matter  soluble  in  water,  and 
was  completely  without  smell. 

The  varieties  of  stearine  from  the  different  species  of  fat  were 
found  to  possess  the  following  properties.  They  were  all  of  a 
beautiful  white  colour ;  entirely,  or  almost  without  odour,  insipid, 
and  having  no  action  upon  litmus. — Stearine  from  man.  The 
thermometer  which  was  plunged  into  it  when  melted  fell  to 
106'6°,  and  rose  again  to  120°.  By  cooling  the  stearine  crystal- 
lized in  very  fine  needles  the  surface  of  which  was  tLst.^^Stearine 
of  the  sheep4  The  thermometer  fell  to  104%  and  rose  again  to 
i09'5^;  it  formed  itself  into  a  flat  mass;  the  centre,  which 
cooled  more  slowly  than  the  ed^es,  presented  small  and  finely 
radiated  needles. — Stearine  of  the  ox.  The  thermometer  fell  to 
103%  and  rose  again  to  111^ ;  it  formed  itself  into  a  mass,  the 
surface  of  which  was  flat,  over  which  were  dispersed  a  number  of 
minute  stars  visible  by  the  microscope ;  it  was  shghtly  semi-43rans* 
parent. — Steurine  of  the  hog.  It  exhaled  the  odour  of  hog's-* 
Uacd  when  it  was  melted.  The  thermometer  fell  to  100*5^,  and 
rose  again  to  109*6^.  By  cooling,  it  was  reduced  into  a  mass, 
the  suijboe  of  which  was  very  unequal,  and  which  appeared  to 
r^  fKfoad  Csfwudl  iiiesdles.,  When  it  cooled  rapidly,  the  parts 
iMA,  toA&#d  die  sides  of  the  vessel  had  the  semi-transparency 
^.;fls  sd  jtSbomta.'^Stearine  of  the  goose.    The  thermo* 

'^"j  and  rose  again  to  109*6*'^;  it  was  formed  into 
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The  human  fSaponified  fat.  94-9  \  t.^TS'^^'t^ 


fSaponified  fat.  94*6 
^Soluble  matter.    5*4 


With  respect  to  the  solubility  of  these  different  bodies  in 
idcohol,  loo  parts  of  belling  alcohol^  of  the  specific  gravity  of 
6*  7962,  dissolved 

Of  human  stearine 21*50  parts^ 

'  Of  the  stearine  of  the  sheep Ifr07 

Of  the  stearine  of  the  ox  .  ........  15'48 

Of  the  stearine  of  the  hog 18*25 

Of  the  stearine  of  the  goose 36*00 

Saponification  by  potash. 

r  It  was  fusible  at  123*5*^  1 

^       ,  smafl 

]  needles  joined  in  the  form 

ducedbysa-^  .    The  syrup  of  the  sweet 

P^'^^^^^'-LSoluble  matter.    6*1  {  pnnciple  weighed  8*6;  the 

V. acetate  0*3.* 

r  It  began  to  become 
opaque  at  129^^  and  tha 
thermometer  became  sta* 
tionary  at  127*6° ;  it  crys«» 
tallized  in  small  fine  ra* 
diated  needles. 

{The  syrup  of  the  sweet 
principle  weighed  8,  the 
acetate  0*6 ;  it  had  a  rancid 
odour. 

r    It  began  to  become  solid 
I  at  129  ,  but  it  was  not 

SaponiSed  ft..  95-1  \  J^^^t  'S 

I  needles  umted  into  flat- 
(^tened'  globules. 
r     The  syrup  of  the  swert 
<  principle  weighed  9*8,  the 
(.acetate^  0*3. 

It  began  to  grow  solid 
at  129°,  and  the  tiierino* 

Stearine    of  I  |  in    small  needles  united 

&ehog.    1  l^into  flattened  globules. 

I  r    The  synip  of  th6  swe^t 

[  Soluble  matter.  5*36  <  principle  weighed  9,  the 

^  L acetate  0*4. 

•  This  nmnnii  tbe  saU  which  we  obtain  after  having  neutralized  bs  \^9kX^V.«%^^ 
'{irodoct  of  the  distiUatlon  of  the  aqueous  fluid  which  wa^  ^\oc\n^mmVaft  vsv^ 
HktAhmAhetn  d09ompo8€d  by  tartaric  iicid^ 


Stearine    of 
the  ox.     ' 


.Soluble  matter.    4*9 


r. 
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r  It  became  solid  at  1 19^; 
it  crystallized  in  needles 
united  in  the  fonn  of  a 
funnel. 


rSaponified  fat   94-4 


Stearine 

*^'^''''"1  Soluble  matter.    5-6  |'  J^f  symp  of  ^,^^t 

\  principle  weighed  8*2. 

All  the  soaps  of  stearine  were  analyzed  by  the  same  process  as 
the  soap  of  the  fat  from  which  they  had  been  extracted ;  there 
was  procured  from  them  the  pearly  super-margarate  of  potash 
and  tne  oleate ;  but  the  first  was  much  more  abundant  than  the 
second.  The  margaric  acid  of  the  stearines  had  precisely  the 
same  capacity  for  saturation  as  that  which  was  extracted  from  the 
soaps  formed  of  fat.  The  margaric  acid  of  the  stearine  of  the 
sheep  was  fusible  at  144°,  and  that  of  the  stearine  of  the  ox  at 
143'5°,  while  the  margaric  acids  of  the  hog  and  the  goose  ha4 
nearly  the  same  fusibiUty  with  the  margaric  acid  of  the  fat  of  these 
animals. 

Of  the  Elaines. — They  were  all  fusible  at  59°;  there  was  no 
deposit  from  them  after  they  had  been  kept  for  a  month  in  closed 
vessels;  none  of  them  were  acid.  Human  elatne  is  yellow, 
without  odour,  specific  gravity  '913 ;  elatne  of  the  sheep  is  with- 
out colour,  has  a  sUght  smell  of  the  sheep,  specific  gravity  '916; 
eldineqfthe  oXy  wiUiout  colour,  almost  without  odour,  specific 
gravity  '913 ;  elrnne  of  the  hogy  without  colour,  almost  without 
odour,  specific  gravity  '916 ;  ela'ine  of  the  jaguar^  of  a  lemon 
colour,  odorous,  specific  gravity  '914  ;  ela'ine  of  the  goose,  of  a 
light  lemon  colour,  almost  without  odour,  specific  gravity  •92*9. 

Solubility  of  the  different  Elaines  in  Alcohol  of  '7952. 

Human  elatne:  ll'l  gr.  were  dissolved  by  9  gr.  of  boiling 
alcohol;  the  solution  began  to  become  opaque  at  170'5°, 

Elaine  of  the  sheep :  3*76  gr.  were  dissolved  at  the  temperature 
of  167°  by  3'06  gr.  of  alcohol ;  the  fluid  began  to  become  opaque 
at  146-6°. 

Elaine  of  the  ox:  6*8  gr.  were  dissolved  at  the  temperature  of 
167°  by  4-7  gr.  of  alcohol ;  the  fluid  began  to  become  opaque  at 
146-6°. 

Elaine  of  the  hos :  11*1  gr.  were  dissolved  at  the  temperature 
of  167°  by  9  gr.  of  alcohol ;  the  fluid  began  to  become  opaque 
at  143-6°. 

Elaine  of  tJie  jaguar :  3*35  gr.  were  dissolved  at  the  temper? 
ature  of  167°  by  2*71  gr.  of  alcohol ;  the  fluid  began  to  beco;n6 
opaque  at  140°. 

;    Ehune  of  the  goose  .-11*1  gr.  were  dissolved  at  the  temperature 
of  l67^  by  9  gr.  of  alcohol,  the  solution  did  not  become  turoid 

.liptfl  ]M*6. 

*  ''^  '        •  jy  Potash. — ^The  determingiion  of  the  soluble 

dames  yield  to  w^c  in  the  process  of  saponii* 
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fication  is  much  more  difficult  than  the  determination  of  the  sam^ 
point  with  respect  to  the  stearines.  The  stearines  are  less  sub- 
ject to  be  changed  than  the  elai'nes ;  it  is  less  difficult  to  obtain 
the  stearines  in  a  uniformly  pure  state;  besides  the  saponified  fatft 
of  the  stearines  being  less  fusible  than  the  saponified  elaines,  it  is 
more  easy  to  weigh  them  without  loss.  The  elai'nes  of  the  sheep^ 
the  hog,  the  jaguar,  and  the  goose,  extracted  by  alcohol,  yield 
by  the  action  of  potash, 

Of  saponified  fat • .  89  parts 

Of  sduble  matter 11 

The  elame  of  the  ox  extracted  in  the  same  manner  yields 

Of  saponified  fat 92*6  parts 

Of  soluble  matter 7*4 

The  memoir  terminates  with  the  following  general  conclusions* 
tthe  different  kinds  of  fat,  considered  in  their  natural  state,  are 
distinguished  from  each  other  by  their  colour,  odour,  and 
fluidity. 

The  cause  of  their  colour  is  evidently  a  principle  extraneous,  to 
them,  since  they  may  be  obtained  colourless.  It  is  the  same 
with  respect  to  their  odour ;  for  if  we  do  not  always  deprive 
them  enturely  of  it,  we  can  remove  a  portion  of  it^  which  is  suffil* 
cient  to  prove  that  it  must  not  be  confounded  with  the  fixed  fatty 
bodies  from  which  it  has  been  separated.  The  reduction  of  the 
diifferent  kinds  of  fat  into  stearine  and  elaiixe  explains  the  differ- 
ent degrees  of  fluidity  which  they  possess ;  but  it  maybe  asked, 
whether  we  ought  to  regEtrd  stearine  and  elaine  as  composihg 
two  genera,  which  embrace  various  species,  or  as  two  species, 
each  of  which  m^  be  absolutely  represented  by  a  stearine  or  an 
elaine  obtained  U'om  any  one  of  the  fats  which  have  been 
described  above. 

If  the  stearines  and  elai'nes  are  identical,  they  ought  to  exhibit 
exactly  the  same  phenomena,  when  they  are  placed  in  the  same 
circumstances,  under  all  possible  relations*  They  should  have 
the  same  external  appearance,  the  same  solubility  m  alcohol,  the 
same  decomposition  by  potash,  and  consequently  the  margaric 
jmd  the  oleic  acids,  and  the  sweet  principle  which  they  yield, 
should  be  identical,  and  in  the  same  proportion.  Viewing  the 
subject  in  this  manner,  we  may  easily  answer  the  question,  for 
We  have  only  to  examine  whether  the  stearines  and  the  ela'ines 
actually  present  this  identity  of  properties,  Now  we  have 
observed  differences  between  the  stearines  when  they  have  been 
-  brought  to  the  same  degree  of  fusibility.  Those  of  the  human 
subject,  of  the  sheep,  tne  ox,  and  the  goose,  coagulate  into  a 
ikiass,  the  surface  of^  which  is  flat ;  that  of  the  hog  into  a  mass, 
ihe  surface  of  which  is  unequal.  The  stearines  of  the  sheep,  the 
,  ox,  and  the  hog,  have  the  same  degree  of  solubility  in  alcohol  v 
the  9t;(earine  of  man  is  a  Uttle  more  soluble,  wViA^  \Jaax  o^  x^^. 
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mone  is  twice  as  much  so.  The  eiaines  of  man,  of  the  sheep; 
Sie  oxy  the  jaguar^  and  the  hog,  have  a  specific  gravity  of  abont 
*915 ;  that  of  me  goose  of  about  *929.  Tne  elaines  of  the  sheep, 
the  ox,  and  the  ho^,  have  the  same  solubiUty  in  alcohol ;  the 
elaine  of  the  goose  is  a  httle  more  soluble.  On  the  other  hand, 
the  margaric  acids  of  man,  of  the  hog,  of  the  jaguar,  and  of  the 
goose,  cannot  be  distinguished  from  each  ouer ;  those  of  the 
sheep  and  the  ox  di£fera  few  degrees  in  their  melting  point,  and 
a  Utde  also  in  their  form.  As  for  the  shght  differeQces  which  the 
oleic  acids  present,  they  are  not  sufficiently  precise  for  us  to  be 
able  to  particularize  them. 

I 

M.  ChevreuVs  Seventh  Memoir.* 

This  memoir  consists  of  three  parts ;  the  first  of  which  is  on 
spermaceti,  or  as  M.  Chevreul  technically  calls  it,  cetine.  In 
the  fifth  memoir,  in  which  we  have  an  account  of  many  of  the 
properties  of  this  substance,  it  was  stated  that  it  is  not  easily 
saponified  by  potash,  but  that  it  is  converted  by  this  re-agent 
into  a  substance  which  is  soluble  in  water,  but  has  not  the  sac- 
charine flavour  of  the  sweet  principle  of  oils ;  into  an  acid 
analogous  to  the  margaric,  to  which  the  name  of  cetic  was 
mi^Ued ;  and  into  another  acid,  which  was  conceived  to  be  ana- 
logous to  the  oleic.  Since  he  wrote  the  fifth  memoir,  the  author 
has  made  the  following  observations  on  this  subject:  1.  Tliat 
the  portion  of  the  soap  of  cetine  which  is  insoluble  in  water,  or 
the  cetate  of  potash,  is  in  part  gelatinous,  and  in  part  pearly; 
2.  Tliat  two  kinds  of  crystals  were  produced  from  the  cetate  of 
potash  which  had  been  dissolved  in  alcohol ;  3.  That  the  cetate 
of  potash  exposed,  under  a  bell  glass,  to  the  heat  of  a  stove, 
produced  a  sublimate  of  a  fatty  matter  which  was  not  acid.  From 
this  circumstance  M.  Chevreul  was  led  to  suspect  that  the 
supposed  cetic  acid  might  be  a  combination  or  a  mixture  of 
margaric  acid  and  of  a  faity  body  which  was  not  acid ;  he  accord- 
ingly treated  a  small  quantity  oi  it  withbarytic  water,  and  boiled/ 
the  soap  which  was  formed  in  alcohol ;  the  greatest  part  of  it 
was  not  dissolved,  and  the  alcoholic  solution,  when  cooled, 
filtered,  and  distilled,  produced  a  residuum  of  fatty  matter  which 
was  not  acid.  The  suspicion  being  thus  confirmed,  M.  Chevred 
determined  to  subject  cetine  to  a  new  train  of  experiments,  whick 
are  now  to  be  related.  Being  treated  with  boilm^  alcohol,  iA 
the  same  manner  with  hog's-lard,  as  mentioned  m  the  third 
memoir,  a  cetine  was  procured  which  was  fusible  at  120^,  and  a 
yellow  fatty  matter  which  began  to  become  sohd  at  89*5°,  and 
which  at  73'6®  contained  a  fluid  oil,  which  was  separated  by 
filtration. 

Cetine  in  this  state,  fusible  at  120*',  was  more  sonorous,  more 
brilUant,  and  less  unctuous  than  the  spermaceti  of  the  shops  ;  it 

*  Aibetracted  from  Ano.  de  Ciiim.  el  Phys.  vii.  Uft5.    (Feb.  1S18.)      -  '* 
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had  lesg  smelly  and  wa»  somewhat  less  soluble  in  alcohol ;  for 
100  parts  of  alcohol  of  the  specific  gravity  of  '821  dissolved  only 
2*6  parts  of  it,  while  it  dissolved  3*6  of  the  common  spermaceti, 
Th^  sohitkm  was  neither  acid  nor  alkaline  ;  by  cooUi^^  it  {pro- 
duced an  abmidant  deposit  of  small  pearly  plates.  The  action  of 
potash  upon  the  purified  cetine  was  then  examined.  As  the 
saponification  of  cetine  is  a  tedious  operation^  and  the  potash  19 

^t  to  act  upon  glass  vessels,  a  digester  was  employed,  and 

parts  of  cetine  were  added  to  the  same  quantity  of  potash,, 
dissolved  in  100  parts  of  water.  The  process  was  repeated  10 
times  upon  the  same  materials,  when  the  matter  which  remained 
in  the  retort  appeared  to  be  completely  saponified ;  this  was 
added  to  the  fluia  that  was  distilled  over,  and  the  whole  was 
mixed  with  a  solution  of  tartaric  acid.  A  watery  fluid  and  a 
jfatty  matter  were  thus  obtained;  the  latter  of  which  amounted 
to  18'46  parts. 

The  aqueous  fluid  was  distilled,  the  product  had  only  a  very 
slight  odour;  when  neutralized  by  barytes  it  aflbrded  a  minute 
quantity  of  yellowish  acetate,  and  by  evaporation  a  portion  of  s^ 
yellow,  syrupy  fluid  was  procured.  The  fatty  matter  firom  th^ 
soap  of  cetine  was  of  a  lemon  colour ;  after  being  melted  at  the 
snrrace  of  water,  its  fracture  exhibited  a  lamellated  and  shining 
texture.  It  was  subjected  to  a  temperature  of  131^^  and  whex) 
the  thermometer  fell  to  1 12^  it  be^an  to  grow  sohd,  but  it  con-r 
tinuedto  fall  to  102^,  at  which  pomt  the  congelation  was  com. 
]dete:  when  melted  with  water  it  congealed  at  about  111^; 
loo  parts  of  alcohol  of  the  specific  gravity  (^  -817  dissolved  116 
parts  of  the  fatty  matter ;  the  solution  remained  transparent  fojp 
s^  Qonaiderable  time ;  but  after  standing  for  24  hours,  it  depo« 
$ited  some  very  fine,  brilliant  needles;  it  strongly  reddened 
Utmus,  and  the  red  colour  was  converted  into  a  blue  by  the 
fdditiQn  of  water. 

A  train  of  experiments  was  then  entered  upon  to  discover 
whether  the  whole  of  the  substance  was  in  the  acid  or  saponifiai} 
iltate ;  the  result^"  of  whiqh  indicated  that  the  fatty  matter  con^ 
tained  two  substances,  one  which  was  acid,  and  another 
whidi  was  not  so ;  in  order  to  ascertain  the  proportions  in  which 
they  existed,  the  substance  was  treated  first  with  barytes,  and 
afterwards  with  successive  portions  of  alcohol;  and  by  separating 
the  portion  which  was  soluble  in  this  medium  from  that  which 
W{U9  not  so,  it  was  found  to  consist  of 

Acidfat 63-79 

»Fat,notacid 36-21 

100-00 

These  two  bodies  were  then  examined  .separately.  The  acid 
IkI,  after  being  melted,  crystallized  in  small,  radiated,  yellowi&h 
^^eedka.    It  was  completely  soluble  in  the  water  oii^o\A;^viVk&ic 
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boiling,  and  much  diluted ;  as  the  solution  cooled,  it  deposited 
the  pearly  matter  very  copiously.  By  analyzing  it  in  the  same 
way  with  the  other  kinds  of  soaps,  the  same  results  were  obtained; 
it  was  reduced  into  pearly  matter  and  into  a  soap  which  was 
Tery  soluble  in  cold  water ;  these  were  found  to  l>e  the  super- 
margarate  of  potash  and  a  soap  composed  of  the  oleic  acid* 
When  a  portion  of  the  oleate  of  potash  was  decomposed  by  tar- 
taric acid,  an  oleic  acid  was  obtamed,  fusible  at  64*5%  of  a  yellow 
colour,  soluble  in  all  proportions  in  alcohol  of  the  specific  gravity 
of  •821,  at  the  temperature  of  77°.  The  following  is  the  compo- 
sition of  the  oleat^s  of  barytes,  strontian,  and  lead  respectively. 

Oleic  acid 100-00 

Barytes 31-24 

Strontian 23-18 

Oxide  of  lead 100-00 

The  fat  which  was  not  acid,  after  being  kept  for  some  days  in 
«  closed  vessel,  impregnated  the  confined  air  with  an  aromatis 
odour.  It  was  colourless,  and  semi-transparent  like  wax;  when 
it  was  suddenly  cooled  on  water,  the  upper  surface  was  flat,  and 
did  not  present  any  appearance  of  crystallization;  while  the 
lower  sunace,  which  lay  upon  the  water,  was  deeply  furrowed. 
When  it  was  broken,  it  appeared  to  be  composed  of  biilUant 
plates.  A  quantity  that  had  been  melted  in  a  porcelain  capsule 
was  slowly  cooled,  and  the  upper  surface  was  then  cirystallized  in 
small  needles  which  were  united  into  stars.  This  substance 
melted  at  176°,  began  to  be  opaque  at  134-6°,  and  was  com- 
pletely soUd  at  123*8° ;  it  was  perfectly  transparent  as  long  as  it 
remained  fluid.  It  appeared  to  be  soluble  in  alcohol  in  aU  pro- 
portions ;  the  solution  did  not  afiect  the  colour  of  Utmus.  It 
contained  a  small  quantity  of  barytes  in  the  proportion  of  *066 
to  100.  By  digestm^  the  fatty  matter  in  successive  portions  of 
alcohol,  and  examimng  the  substance  that  was  dissolved,  it 
appeared  that  this  re-agent  does  not  possess  the  power  of  decom- 
posing the  fatty  matter. 

This  fatty  matter  was  then  added  to  an  equal  weight  of  potash, 
dissolved  in  a  large  quantity  of  water,  and  subjected  in  the 
digester  to  eight  successive  operations,  when  a  Jtexibh  saponO' 
ceous  substance  was  prociured,  of  a  light  yellow  colour,  fiisible  at 
about  144%  and  an  alkaline  liquor  which  did  not  contain  any  of 
the  sweet  principle.  This  flexible  saponaceous  substance  was 
decomposed,  ana  was  foimd  to  consist  of  the  pecuhar  fatty 
matter,  which  was  not  acid,  described  above,  and  potash,  in  the 
proportion  of  100  of  the  former  to  seven  of  the  potash.  When 
one  part  of  the  substance  had  40  parts  of  water  added,  it  lost  its 
semi-transparency  and  its  lemon  colour  by  absorbing  the  wateiy 
and  the  mixture  became  milky.  After  bein^  macerated  for  three 
hours,  it  was  boiled,  and  a  perfect  emmsion  was  produced^ 
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which,  when  concentrated  to  half  its  volume,  was  covered  with 
little  drops,  of  a  yellow  oily  appearance ;  these  by  cooling  became 
solid,  absorbed  water,  and  formed  a  thick,  white,  mucilaginous 
fluid.  This  was  diluted  with  a  large  quantity  of  water,  and  had 
all  the  soluble  part  of  it  removed  hy  repeated  ablutions.  The 
insoluble  matter  resembled  a  gelatmous  hydrate  of  alumine ; 
when  heated  gentlyin  a  small  capsule  of  platinum,  it  was  con- 
verted into  a  milky  fluid,  which  was  quickly  covered  with  yellow 
oily  drops ;  as  the  matter  cooled,  it  resumed  the  form  of  an 
opaque  mucilage  ;  and  by  dissipating  all  the  water,  a  substance 
was  obtained,  which,  when  melted,  resembled  a  yellow  oil.  This 
was  found  to  consist  of  a  fatty  matter,  which,  by  the  test  of  litmus, 
appeared  to  be  very  slightly  acid,  and  a  minute  quantity  of  potash, 
in  the  proportion  of  100  to  0-63.  From  this  result,  M.  Chevreul 
concludes,  that  the  water  had  removed  from  the  flexible  sapona- 
ceous matter  a  great  part  of  its  alkaU,  and  an  atom  of  saponified 
fet ;  and  that  the  substance  left  after  the  washing,  although  it 
contained  very  httle  potash,  was  capable  of  forming  a  mucilage 
with  water. 

We  now  proceed  to  a  more  particular  examination  of  the  fatty 
substance  of  the  flexible  saponaceous  matter.  This  substance, 
after  remaining  for  some  days  in  contact  with  water,  did  not 
become  mucilaginous ;  it  only  absorbed  a  little  of  the  water,  and 
became  white.  After  adding  some  drops  of  potash,  and  expos- 
ing it  to  a  gentle  heat,  a  mucilage  was  immediately  formed  which 
wa9  clotted,  and  not  homogeneous,  hke  that  described  above. 
This  want  of  homogeneity  depended  upon  an  excess  of  potash, 
which,  not  having  formed  a  union  with  the  fatty  matter,  had 
exercised  such  an  affinity  that  it  could  no  longer  form  a  mucilage; 
This  is  similar  to  the  action  of  an  alkaline  water,  which  has«not 
the  power  of  dissolving  soap.  What  proves  this  to  be  the  correct 
method  of  viewing  the  subject  is,  that  if  the  clotted  mucilage 
be  thrown  upon  a  filter  and  sufficiently  lixiviated,  a  residuum  is 
procured,  which,  when  diluted  with  water,  forms  a  homogeneous 
mucilage  ;  the  water  which  passed  through  the  filter  held  a  little 
SOU)  in  solution.  This  experiment  decidedly  proves  that  potash 
is  tne  cause  of  the  mucilage  which  the  fatty  substance  forms ;  but 
it  still  remains  to  be  determined  whether  this  substance  is  united 
to  the  alkalies  bv  means  of  an  acid  fat,  or  of  the  oleic  or  mar- 
garic  acid  united  to  a  fat  which  is  not  acid,  or  if  it  possesses  this 
property  without  any  addition. 

In  oraer  to  resolve  this  question,  a  portion  of  the  fatty  sub- 
stance was  boiled  for  the  ?pace  of  an  hour  with  hydrate  of 
buytes ;  the  sohd  matter  that  was  formed  was  dried,  and  added 
to  15  times  its  weight  of  alcohol  of  the  specific  gravity  of -791, 
at  the  temperature  of  53'6°;  the  fluid  was  filtered,  and  there 
remained  upon  the  paper  some  white  flakes,  which,  after  having 
been  treated  vnth  muriatic  acid  and  washed  with  warm  ak.oVv^\> 
yidded  barytes  and  an  acid  fat,  fusible  at  about  OS?  >  -vViv^i 
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formed  with  a  weak  solution  of  potash  a  perfectly  lin^id  solu* 
tioii;  and  was  reduced  into  the  pearly  matter  ana  an  oleate  of 
potash.  The  alcohol^  which  was  separated  from  the  flakes,  and 
which  had  dissolved  the  greatest  part  of  the  matter  subjected  to 
its*  action,  was  evaporated;  the  residuum,  still  containing  barytes, 
was  treated  with  cold  alcohol,  the  solution,  when  separated  by 
filtration  from  some  flakes  of  the  soap  of  barytes  whicn  were  not 
dissolved,  yielded  a  fatty  matter  which  was  free  from  barytes. 

This  matter  was  fusible  at  125*5° ;  by  cooUng  it  crystallized  in 
small  radiated  needles ;  it  was  white,  but  when  fluid,  of  a  Ught 
lemon  colour.  By  being  heated  in  a  platinum  capsule  on  the 
sand-bath,  it  melted,  and  the  greatest  part  of  it  was  evaporated; 
by  increasing  the  heat,  it  inflamed,  and  a  Uttle  carbon  was  left, 
which  burned,  leaving  a  resjduum  too  minute  to  be  appreciated 
by  the  balance.  Alcohol  of  the  specific  gravity  of '812  dissolved 
it  in  all  proportions  at  the  temperature  of  129°.  The  solution 
had  no  action  on  litmus  or  hematine ;  when  cooled,  it  deposited 
crystals  which  were  not  as  briUiant  as  those  of  cetine.  Cetine  is 
also  much  less  soluble  in  alcohol ;  for  five  parts  of  alcohol  of  the 
specific  gravity  of  '791,  which,  when  heated,  dissolved  0*792 
parts  of  cetine,  deposited  a  great  part  of  it  at  the  end  of  24  hours^ 
while  the  solution  of  this  other  substance  did  not  become  turbid. 

Two  equal  portions  of  the  fatty  substance  were  taken ;  one 
was  put  into  pure  water,  the  other  into  water  sUghtly  alksdine ; 
they  were  digested  during  two  hours,  twice  evajporated  to  dry- 
ness, and  the  residue  had  each  time  water  added  to  it.  iSfo 
mucilage  was  obtained  by  this  process,  and  none  was  obtained 
when  tne  alkaline  part  of  the  second  portion  was^  replaced  by  pure 
water,  and  when,  by  being  melted  several  times  in  water,  it  was 
obt^ed  free  from  potash.  The  fatty  matter  kept  in  pure  water, 
became  white  on  its  surface ;  but  after  bein^  exposed  for  a 
moment  to  the  sun,  it  became  yellow  and  seim-transparent ;  in 
this  state  it  melted  without  disengaging  any  water.  Hence  it 
follows  that  the  fatty  matter  fusible  at.  125*5^,  which  is  obtained 
from  cetine  by  treating  it  with  potash,  is  not  acid,  when  it  hasi 
been  purified  oy  barytes  and  alcohol  from  a  smaU  q[uantity  of  the 
margaric  and  oleic  acids,  and  that  it  is  not  susceptible  of  forming 
a  mucilage  with  potash. 

Having  now  observed  the  action  of  potash  and  of  the  saponified 
part  of  the  cetine  upon  the  part  which  is  not  saponified,  our  next 
object  will  be  to  examine  the  action  of  the  water  of  potash,  and 
of  the  margaric  acid  upon  cetine .  Eleven  parts  of  margaric  acid ' 
which  was  fusible  at  129°,.  and  seven  parts  of  cetine  fusible  at. 
Il8*5°  were  employed,  this  being  nearly  the  proportion  in  which 
the  saponified  ana  the  imsaponified  cetine  exist  in  the  cetine  \ 
which  has  been  subjected  to  the  action  of  potash :  16  parts  dT 
water  and  18  of  potash  were  added.  The  mixture  was  neatedi^ 
and  a  gelatinous  magma  was  formed;  to  this  a  quantity  of  watet> 
was  aJded  ,*  it  was  boiled  for  some  time,  digested  during,  twa 
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dayS;  and  again  heated^  when  the  following  phenomena  were 
observed  during  the  cooling. 

At  212°  the  fluid  was  milky,  without,  however,  exhibiting  any 
appearance  of  flakes ;  at  150*5^  it  began  to  become  transparent^ 
and  flakes  were  visible  in  it :  and  at  140°  its  transparency  was 
much  increased.  It  preserved  its  transparency  to  132'5^,  but 
below  this  it  gradually  lost  it,  sp  that  at  122°  objects  could  not 
be  seen  through  it,  and  white  flakes  began  to  be  formed  in  the 
parts  which  cooled  the  most  rapidly  ;  at  114*5°  the  fluid  was  so 
viscid  that  it  resembled  a  pearly  jelly ;  and  at  113°  it  was  per- 
fectly opaque .  As  it  cooled  still  further  it  entirely  lost  its  viscidity ; 
and  it  is  remarkable,  that  after  being  left  for  some  days,  it  was 
reduced  to  a  solid  mass,  swimming  in  a  perfectly  transparent 
fluid,  exhibiting  an  appearance  similar  to  that  of  blood  after  it 
has  separated  into  the  coagulum  and  the  serum. 

The  fluid  was  decomposed  by  tartaric  acid,  and  there  were 
obtained  an  aqueous  fluid  which,  after  evaporation,  yielded  to 
alcohol  a  small  quantity  of  a  syrupy  matter,  which  was  not 
saccharine,  and  nearly  colotu'less,  and  about  18  parts  of  a  fatty 
matter,  fusible  at  118*5°.  This  substance  was  treated  with 
water  of  barytes,  and  the  soap  that  was  formed  was  digested  in 
boiling  alcohol,  when  the  following  results  were  obtained.  1.  A 
residuum  insoluble  in  boiling  alcohol,  which,  when  decomposed 
by  muriatic  acid,  produced  13*89  parts  of  a  fat  which  was  com- 
pletely saponified,  fusible  at  127°,  and  perfectly  soluble  in 
potafih  ley.  2.  A  soap  of  barytes,  which  was  deposited  from 
the  alcohol  as  it  cooled,  and  which,  when  decomposed  by 
mmriatic  acid,  produced  •206  of  fat  completely  saponified,  which, 
addied  to  the  former  quantity,  made  it  14*095  parts.  3.  An  alco- 
holic fluid,  which,  after  it  had  been  separated  from  the  preced- 
ing soap,  was  distiHed.  The  residue  or  the  distillation,  on  being 
cooled,  contained  an  abundant  precipitate ;  by  applying  a  gentle 
heat  the  greatest  part  of  the  precipitate  was  re-dissolved ;  there 
only  remained  0*185  parts  of  the  acetate  of  barytes,  in  the  form 
of  small  crystals ;  but  the  author  thinks  it  more  probable  that  the 
acetic  acid  proceeded  from  the  alcohol  that  was  employed  than 
hota  the  cetine. 

.  The  alcohohc  fluid  itself,  when  concentrated,  yielded  with 
water  a  fetty  matter,  which  had  the  following  properties.  It  was 
semi-transparent,  and  without  colour ;  it  became  sohd  at  120^. 
"Bff  slow  cooUng  it  presented  the  appearance  of  small  needlies 
uiuted  in  the  form  of  stars  on  the  surface ;  its  solution  in  alcohol 
htid  no  effect  upon  hematine  or  litmus.  It  appeared  to  bear  a 
strong  analogy  to  the  portion  of  the  cetine  which  resisted  the 
aiition  of  potash ;  but  its  quantity  was  to  th^  acidified  part  in 
tke  proportion  of  52*64  to  47*36,  instead  of  the  proportion  of 
36*2r  to  63-79,  which  was  obtained  by  directly  treating  cetine 
Witil  |>otash.    The  part  which  was  not  acid  was,  thAt^<^\^, 
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treated  with  its  weight  of  potash  in  the  digester,  and  the  opera* 
lion  was  repeated  eight  times :  a  flexible  saponaceous  mass  was 
obtained,  which  produced  a  fat  that  was  treated  with  water 
of  barytes.  The  soap  then  produced  was  acted  upon  by  alcohol, 
and  yielded 

Acid  fat,  soluble  at  116-6* 0-82  parts 

Fat,  which  was  not  acid,  soluble  at  123- 6®,  2-62' 

By  adding  together  the  different  products,  we  have  the  pro- 
portion of  acid  matter  59*9,  and  of  matter  which  is  not  acid 
40*1,  a  result  which  proves  Uiat  when  cetine  is  dissolved  by  the 
alkaline  margarate  of  potash,  the  cetine  does  not  undergo  au  the 
change  which  might  be  produced  in  it  by  pure  potash. 

M.  Chevreul  thought  it  desirable  to  repeat  the  preceding  train 
of  experiments  with  a  margsuric  acid  which  was  procurecT  from 
some  other  substance  besides  cetine,  because  if  it  was  found  that 
the  two  margaric  acids  acted  in  the  same  manner,  it  would  indi- 
cate a  new  point  of  resemblance  between  the  substances.  He 
accordingly  added  together  11  parts  of  the  margaric  acid  from 
the  ox,  which  was  fusible  at  134*5^ ;  seven  parts  of  the  sperma- 
ceti of  the  shops,  fusible  at  IIP ;  and  16  parts  of  water  nol(Ung 
in  solution  18  parts  of  potash ;  they  were  digested  for  some  time 
with  600  parts  of  water,  and  after  being  heated  to  168®,  a  ther- 
mometer was  plunged  into  the  mixture.  The  fluid  was  now 
perfectly  opaque  and  milky ;  at  147°  it  began  to  grow  clear,  at 
140®  it  was  semi-transparent,  and  at  138®  perfectly  transpareot ; 
at  131®  it  was  again  partially  opaque,,  at  129®  the  peaily  matter 
began  to  be  visible,  at  127*6®  it  was  no  longer  transparent,  at 
120^  there  was  a  great  quantity  of  the  pearly  matter  suspended 
in  it,  and  the  fluid  was  considerably  viscid  :  the  opacity  conti- 
nued to  increase  as  the  temperature  was  lowered. 

The  saponaceous  mass  was  then  decomposed  by  muriatic 
acid;.  17*9  parts  of  a  fatty  matter  were  procured,  which  was 
fusible  at  117®;  this  was  treated  with  water  of  barytes,.  and 
the  following  substances  were  afterwards  obtained:  1.  13*19 
parts  of  an  add  fat,  fusible  at  126®,  which  was  formed  from  the 
part  of  the  soap  that  was  insoluble  in  alcohol.  2^  0*423  parts  of 
an  acid  fat y  fusible  at  110®;  this  proceeded  from  the  soap  pf 
barytes  which  had  been  dissolved  by  boiling  alcohol,  and  wnicdi 
was  deposited  from  k  by  cooling.  3.  4*287  parts  of  a  fat  which 
was  not  acidy  fusible  at  111®.    This  last  product  was  treated  with 

Sotash,  and  th«  saponaceous  mass  which  was  formed  was 
ecomposed  by  an  acid ;.  a  fatty  matter  was  thus  obtained, 
which  was  boUed  with  water  of  barytes,  and  then  subjected 
to  the  action  of  alcohol;  the  results  were  ;  U  l*l62  parts  of  an 
ucidfaty  fusible  at  71*^® ;  2.  3*096  parts  of  a  fat  which  was  iw^ 
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acid,  fusible  at  123'6^.  It  appears  then  that  in  this  process  the 
acid  matter  was  to  the  matter  which  was  not  acid  in  the  propor- 
tion of  66-16  to  44-85. 

The  changes  which  take  place  in  the  transparency  of  the  fluids 
which  have  been  described,  in  a  range  of  not  more  than  10°,  are 
worthy  of  being  noticed,  as  it  may,  perhaps,  enable  us  to  explain 
by  the  laws  of  chemical  affinity  some  of  the  phenomena  which 
are  observed  to  take  place  in  the  fluids  of  living  animals,  and 
which  have  been  generally  supposed  to  be  independent  of  che- 
mical aild  physical  powers. 

The  existence  of  what  was  called  the  cetic  acid  was  deduced 
from  the  two  foHowing  observations  ;  1 .  That  the  saponaceous 
mass  resulting  from  me  action  of  potash  on  cetine,  diluted  in 
water  at  176®,  did  not  permit  any  of  the  fatty  matter  to  separate 
at  the  surface,  so  as  apparently  to  prove  that  the  fatty  matter 
had  been  -completely  acidified  by  the  action  of  the  alkali. 
2.  That  litmus  was  not  reddened  by  the  alcoholic  solution  of  the 
insoluble  matter  which  is  separated  when  we  treat  the  sapona- 
ceous mass  of  cetine  with  water,  a  circumstance  which  seemed 
to  prove  the  absence  of  the  super-margarate  of  potash  in  this 
insoluble  matter.  The  first  of  these  observations  has  been  better 
explained  on  a  different  principle ;  and  it  now  remains  to  show 
why  the  alcoholic  solution  of  a  substance,  which  certainly  con- 
tains super-margarate  of  potash,  does  not  affect  the  colour  of 
litmus.  When  the  true  nature  of  this  substance  had  been  disco- 
vered, it  was  at  first  supposed,  that  the  fatty  substance  which 
was  not  acid  might  be  alkahne,  and  that  it  might  neutralize  the 
excess  of  acid  in  the  super-margarate  of  potash.  This  opinion, 
however,  M.  Chevreul  afterwards  abandoned,  and  was  induced 
to  ascribe  the  effects  to  the  great  concentration  of  the  alcohol 
which  he  employed.  The  following  experiments  were  performed 
in  order  to  show  that  this  was  the  true  explanation  of  the  facts. 
In  five  parts  of  alcohol,  of  the  specific  gravity  of '791,  0*02  of 
the  super-margarate  of  potash  was  heated ;  a  solution  was 
obtained  which  did  not  yield  any  precipitate  when  it  was  cooled 
'to  86*,  and  which  did  not  redden  0*26  parts  of  a  watery  extract 
of  litmus,  containing  1 1  per  cent,  of  solid  matter,  when  added 
to  it  drop  by  drop,  and  even  when  heated  to  the  boiling  point. 
If  five  parts  of  water  be  afterwards  poured  into  the  solution,  no 

f'  recipitate  is  produced,  but  the  litmus  acquires  the  red'  colour. 
'o  render  the  experiment  more  striking,  we  may  tinge  the  water 
blue  with  litmus,  to  show  that  the  effect  cannot  depend  upon  any 
acid  contained  in  the  water ;  if  we  then  add  10  parts  of  water  to 
flle  red  fluid,  the  super-margarate  of  potash  will  be  precipitated, 
and  <he  litmus  will  resume  the  blue  colour.  The  fact  may  be 
is^laihed  upon  the  principle,  that  the  excess  of  margaric  acid 
in  the  super-margarate  of  potash,  when  dissolved  in  alcohol  of 
the  specific  gravity  of  '791,  is  more  strongly  attr^ct^d  \x^  ^^ 
neutral  margarate  of  potash  than  it  is  by  tYie  ]pot?k;&\xo^\)cL^\v^xfi»s». 
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which  is  not  the  case  when  the  margarate  of  potash  is  dissolved 
in  alcohol  of  a  specific  gravity  above  900. 

This  discovery  induced  M.  Chevreul  to  examine  what  was  the 
influence  which  water  exerts  on  alcohol  of  the  specific  gravis 
of  '791 9  holding  the  super-margarate  of  potash  in  solution,  it 
was  observed  that  when  the  watery  extract  of  htmus  is  added  to 
a  solution  of  the  super-margarate  m  this  kind  of  alcohol,  a  blue 
precipitate  is  produced,  which  was  not  dissolved,  even  when  the 
alcohol  was  warm ;  for  when  it  was  filtered  at  the  boiling  heat, 
blue  flakes  were  left  upon  the  filter,  and  the  fluid  passed  colour- 
less. In  order  to  know  the  extent  of  this  property  of  litmus,  of 
oeing  insoluble  in  concentrated  alcohol,  0*02  parts  of  margaric 
acid  were  dissolved  in  five  parts  of  alcohol  of  the  specific  gravity 
of  '791,  to  which  was  added  0*26  parts  of  the  watery  extract  of 
litmus,  when  the  fluid  immediatelv  became  of  a  reddish  purple. 
It  was  boiled  and  filtered,  the  fluid  passed  through  of  a  fed 
colour,  and  there  remained  flakes  of  a  deep  red  upon  the  filter. 

As  the  insolubility  of  the  htmus  in  alcohol  does  not  prevent 
the  margaric  acid  which  is  dissolved  in  this  fluid  firom  taking 
the  potash  from  litmus,  we  may  conclude  that  there  is  some 
other  power,  besides  its  insolubihty,  which  prevents  the  excess 
of  margaric  acid  in  the  super-margarate  of  potash,  when  dis« 
solved  m  alcohol,  from  neutralizing  the  potash  of  litmus :  this 
power  is  supposed  to  be  the  affinity  which  absolute  alcohol  has 
for  fatty  bodies  in  general.  This  affinity  rapidly  decreasing  in 
proportion  as  more  and  more  water  is  added  to  the  alcohol ;  and 
the  affinity  of  alcohol  for  potash  rather  augmenting  than  diminish- 
ing by  the  presence  of  the  water,  it  may  be  supposed  that 
absolute  alcohol,  when  it  dissolves  the  super-margarate  of  potash, 
will  tend  to  diminish  the  action  of  margarate  of  potash  on  mar- 
garic acid  less  than  diluted  alcohol,  which  has  less  affinity  for 
the  excess  of  margaric  t^oid.  Conse(][uently  this  action  of  water 
upon  alcohol,  joined  to  that  which  it  has  upon  the  extract  of 
litmus,  determines  the  excess  of  margaric  acid  to  leave  the 
lieutral  margarate  to  combine  with  the  alkali  of  the  htmus. 
These  considerations  on  the  mode  in  which  htmus  acts,  lead  te 
the  conclusion  that  its  indications  are  relative  only,  and  that  we 
cannot  deduce  any  positive  consequences  from  them  until  we 
have  taken  into  account  the  circumstances- under  which  the 
t>odies  are  placed. 

The  second  part  of  the  seventh  memoir  of  M.  Chevreul  is 
on  the  oil  af  the  Delphinus  globiceps.^ 

The  first  chapter  contains  an  account  of  the  properties  of  the 
oil.  It  was  extracted  by  a  sand-bath  from  the  cellular  texture  ia 
which  it  was  contained.  It  was  of  a  hght  lemon  colour,  its 
odour  is  said  to  resemble  that  of  fish  combmed  with  the  smell  of 
leather  soaked  in  fat ;  its  specific  gravity  at  the  temperature  erf 

...      .      '^  Au.  de  CWm.  ci  Fb)««  iriU  964.   (March,  1818.) 
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68°  was  *9178.  It  was  very  soluble  in  alcohol ;  100  parts  of  tlus 
flnidy  of  the  specific  gravity  of '812,  dissolved  110  parts  of  the 
oil  at  the  temperature  of  168° ;  the  solution  remained  transparent 
to  126'6®  ;  100  parts  of  alcohol  of  the  specific  gravity  of  '796, 
dissolved  123  parts  of  the  oil  at  the  temperature  of  68°.  This 
great  solubiUty  distinguishes  the  oil  of  the  Delphinus  globiceps 
from  the  different  kinds  of  fat  which  were  examined,  in  the  last 
memoir.  Neither  the  oil  itself,  nor  its  solutions  in  alcohol,  have 
any  action  on  the  tincture  of  litmus.  77*22  gr.  (five  grammes) 
of  the  oil  being  digested  with  potash  for"20  hours,  were  converted 
into  a  saponaceous  mass,  the  solution  of  which  in  water  was  not 
perfectly  Umpid.  This  soap  was  decomposed  by  tartaric  acidj 
when  an  aqueous  fluid  and  ^  fatty  matter  were  obtained.  The 
aqueous  fluid  had  a  very  strong  acid  odour,  which  was  more 
powerful  when  the  fluid  was  evaporated.  The  fixed  residuum 
was  treated  with  alcohol ;  and  when  this  was  evaporated,  it  left 
a  red  syrupy  fluid,  having  a  sweet,  but  at  the  same  time,  a  very 
dis^reeable  taste,  which  weighed  9*73  gr. 

The  fatty  matter  was  nearly  colourless ;  it  became  fluid  at 
68° ;  when  kept  during  three  days  at  62*5°,  it  deposited  a  con- 
siderable number  of  crystals.  Its  odour  was  much  more  power- 
ful than  that  of  the  natural  oil ;  it  had  a  fishy,  and  extremely 
rank,  disagreeable  flavour.  Alcohol  dissolved  it  in  all  propor- 
tions, and  this  solution  strongly  reddened  the  tincture  of  litmus* 
It  weighed  61*6  gr.    Hence  it  follows  that  the  oil  consists  of 

Fatty  matter *    66-8 

Substances  soluble  in  water 33*2 


100-0 


Hie  small  proportion  of  the  fatty  matter,  the  strong  odour 
which  it  developed  during  saponification,  and  which  was  pecu- 
liarly powerful  during  the  evaporation  of  the  aqueous  fluid, 
induced  M.  Chevreul  to  suppose  that  the  oil  of  the  Delphinua 

flobiceps  wa^  analogous  to  an  oil  which  he  had  discovered  in 
atter,  and  which  he  proposes  to  make  the  subject  of  a  succeed- 
ing memoir.  The  want  of  transparency  in  the  solution  of  the 
Boap,  as  mentioned  above,  led  him  also  to  conjecture  that  the 
soap  might  contain  a  matter  which  was  not  acid,  analogous  to 
that  of  the  soap  of  cetine,  and  that  consequently  cetine  mi^tt 
exist  in  the  oil.  The  oil  was,  therefore,  exposed  to  a  temperature 
from  40°  to  60°,  and  crystals  were  fonned  which  were  separated 
by  Jhe  filter :  the  filtered  oil,  when  exposed  to  the  temperature 
of  26*6°,  produced  new  crystals  which  were  Ukewise  separated 
fiom  the  uncongealed  part  of  the  oil. 

We  begin  by  an  examination  of  the  crystallized  part  of  the 
oil  of  the  Delphinus  globiceps.    After  being  carefiilly  separated 
firom  the  fluid  part  of  the  oil,  it  was  dissolved  in  boiliiv^  4k,cJfts:\^ 
from  which  it  was  precipitated  by  cooling  ia  tYk.^  iotuv  Q»i  X^^^;?^'^ 
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ful  laminated  cryst^s.  They  were  further,  purified  by  a  fiecond 
solution  in  alcohol  and  8ubseq^ent  crystallization,  and  werQ^then 
compared  with  cetine.  The  two  substances  were  fpund.tp  crys- 
tallize in  the  same  manner^  whether  they  were  sufiered  to  cool 
slowly  on  the  surface  of  water,  after  having  melted  them^  or  were 
deposited  from  alcohol.  A  thermometer  plunged  into  this  crys- 
stalline  matter  when  melted  stood  at  113*5%  when  it  began  to 
become  turbid ;  at  1 11°  there  was  a  considerable  degree  of  con- 
gelation,  but  the  process  was  not  completed  until  it  reached  the 
temperature  of  110^.  One  hundred  parts  of  boiUng  alcohol,  of 
the  specific  gravity  of '834,  dissolved  2*9  parts  of  me  crystalline 
i^atter  of  the  Delphinus  and  three  of  cetine :  neither  of  m^  solu- 
tions had  any  action  upon  coloured  re*agents. 

About  0*9  parts  of  each  of  the  two  bodies  were  separately 
boiled  in  double  their  weight  of  potash  for  30  hours  :  the  cetine 
became  united  with  the  potash  sooner  than  the  other  substance; 
indeed  a  part  of  it  appeared  to  be  incapable  of  saponification. 
Yet  when  this  part  was  digested  in  a  platinum  capsule  with  a 
solution  of  potash  for  15  hours,  an  nomogeneous  mass  was 
formed,  although  the  fluid  part  did  not  become  transparent. 
Both  the  saponified  spermaceti  and  the  saponified  substance 
from  the  Delphinus  were  heated  in  a  solution  of  potash,  and  in 
both  cases  tne  fluids  became  transparent.  After  remaining  at 
irest  for  the  space  of  a^ar,  the  fluids  were  found  to  have  depor 
sited  a  considerable  quantity  oi  pearly  matter :  when  they  were 
heated,  the  pearly  matter  of  both  of  them  disappeared,  but  more 
slowly  from  the  crystalline  substance  of  the  Delphinvis  than  from 
the  cetine.  The  fluids,  when  concentrated,  were  mixed  yfitk 
the  tartaric  acid ;  from  the  crystalline  matter  of  the  Delphinus, 
0*82  of  a  fatty  matter,  ftisible  at  104°,  was  obtained,  and  firom 
the  cetine,  0*76  of  a  fatty  nxatter,  ftisible  at  100*5. 

The  two  fatty  substances  were  treated  with  the  water  of 
barytes,.  and  the  soaps  which  were  formed  were  then  subjected 
to  me  action  of  alconol  at  the  temperature  of  the  atmosphere. 
The  results  were  as  follows,  from  the  crystalline  matter  of  the 
Delphinus:  1.  A  substance  which  was  not  acid,  fusible  at 
116*5°,  and  weighing  0*151;  2.  An  acid  substance,  fusible  at 
113°,  weighing  0*552,  and  which  produced  a  large  quantity 
o{ pearly  matter^  when  dissolved  in  potash.  There  was  obtainedi 
from  the  cetine  :  1 .  A  substance  which  was  not  acid,  fusible  at 
125*5°,  and  weighing  0*227  ;  2,  An  acid  substance,  fusible  at 
98*5°,  weighing  0*386,  and  which  produced  much  pearly  matter 
with  potash.  M.  Chevreul  observes,  that  if  these  experiments 
do  not  decidedly  prove  the  perfect  identity  of  the  crystallizable 
substance  of  the  I)elphinus  and  of  cetine,  they  at  least  prove 
their  strong  analogy,  since  potash  only  partially  acidifies  them. 

We  next  proceed  to  an  examination  of  the  oil  of  the  J)eU, 
phinus,  after  the  separation  of  the  crystalline  matter. .  Its  colour 
jv^^^  little  deeper  t^n  that  of  the  Qil  in  its  natuiral  state ;  its 
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odour  was  more  powerful ;  it  was  perfectly  fluid  at  68° ;  it  this 
temperature  its  specific  gravity  was  '924  instead  of  '917,  which 
was  the  specific  gravity  of  the  oil  in  its  natural  state. 

One  hundred  parts  of  alcohol^  of  the  specific  gravity  of '820, 
dissolved  149*4  parts  of  the  oil  at  the  temperature  of  the  atmo- 
sphere ;  at  127*5*'  the  solution  began  to  be  turbid ;  it  was  slightly 
acid  by  the  test  of  Utmus^  and  the  colour  of  the  fluid  was 
converted  into  a  blue  by  the  addition  of  water,  as  if  it  had  con- 
tained an  acid  fat.  In  order  to  determine  whether  this  was 
actually  the  case,  or  whether  the  acidity  depended  upon  the 
development  of  the  acid  which  had  been  detected  in  the  aqueous 
fluid  tnat  was  obtained  from  the  soap  of  the  oil,  when  it  was 
decomposed  by  the  tartaric  acid,  as  mentioned  above,  the  oil 
was  treated  with  magnesia,  because  this  base  has  the  property 
of  completely  neutrahzing  acids,  and  does  not  acidify  fatty  bodies 
in  the  same  manner  with  potash  and  soda. 

About  six  parts  of  oil  which  were  slightly  acid  were  mixed 
with  two  parts  of  caustic  magnesia,  and  about  100  parts  of 
water ;  when  subjected  to  a  gentle  heat  they  formed  a  kind  of 
emulsion.  More  water  was  added,  and  the  heat  was  increased; 
the  fluid  was  filtered  while  it  was  still  warm,  and  was  found  to  be 
without  acidity.  Being  evaporated  to  dryness,  a  residuum  was 
obtained  of  a  red  colour,  which  had  the  odour  of  the  acid  refer- 
red to  above,  and  weighed  0*02.  The  residuum  was  composed 
of  this  acid  united  to  magnesia,  and  of  the  orange-coloured 

.  matter.  The  compound  of  oil  and  magnesia  was  put  upon  a 
moistened  filter,  in  order  to  remove  from  it  any  water  which  it 
might  contain;  it  was  then  exposed  to  a  gentle  heat,  and 
treated  with  alcohol  of  the  specific  gravity  of '791.  The  solu- 
tion was  concentrated  and  mixed  with  water;  an  oil  was  obtained 
of  an  orange  yellow  colour,  which  at  the  temperature  of  69° 
concreted  into  a  species  of  butter ;  it  had  lost  some  of  its  odour, 
it  had  no  action  upon  paper  stained  with  Utmus,  nor  did  its  alco- 
holic solution  afiect  the  tincture  of  litmus.  About  4*5  gr.  of  this 
oil  were  burned,  and  left  only  a  trace  of  residuum,  which  was  too 
small  to  be  appreciated  by  a  very  delicate  balance.  It  follows 
from  this  experiment  that  the  acidity  of  the  oil  of  the  Delphinus 

'  depends  upon  the  acid  mentioned  above,  and  not  upon  a  proper 
ftCidification  of  the  oil  itself. 

Five  parts  of  oil  which,  was  not  acid  were  saponified  by  three 

Earts  01  potash  dissolved  in  water ;  the  substances  were  kept 
eated  for  15  hours ;  the  saponaceous  mass  resulting  from  the 
operation  was  then  dissolved  in  water,  but  the  solution  was  not 
perfectly  timpid.  The  soap  was  decomposed  by  tartaric  acid, 
and  the  aqueous  fluid  was  separated  firom  the  fatty  matter :  these 
two  substances  were  then  separately  examined.  The  aqueous 
fluid  was  distilled ;  when  it  was  concentrated  into  the  state  of  a 
'  syrup,  water  was  added,  and  the  distillation  was  coatirnvfed,  xi^^^lA. 
■  «uthe  Volatile  parts  which  might  yet  remaii\Va\\ieTfe^\dL\iM5ss.^e^'5i 

driveii  otf)   the  Buid,  after  being  duly  e\wpot«L\ife^»  ^^  ^"^^ 
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treated  with  alcohol  of  the  specific  gravity  of  '791 ;  thifl  being 
evaporated,  left  0*562  of  a  sweetish  syrup,  containing  the  sw«et 
principle,  a  little  matter  having  the  smell  of  leather,  and  an 
orange-coloured  principle,  which  existed  in  the  oil  before  it  was 
saponified  ;  for  at  the  mstant  that  the  water  of  potash  came  into 
contact  with  the  oil,  its  colour  was  converted  into  a  brownish 
orange,  even  before  the  saponification  had  commenced.  Hence 
the  following  conclusion  is  drawn,  that  the  colouring  principle, 
which  is  found  in  the  aqueous  fluid,  is  not  produced  by  the 
action  of  the  alkali,  but  that  it  is  simply  set  at  liberhr,  and  that 
it  afterwards  unites  with  the  potash,  which  renders  the  presence 
of  it  more  obvious,  by  forming  with  it  a  compound  of  a  deeper 
colour.  The  greatest  part  of  me  colouring  prmciple  remained  in 
the  aqueous  fluid,  for  the  saponified  fat  h^  scarcely  any  colour. 
The  product  of  the  distillation  of  the  aqueous  fluid  was  neutral- 
ized by  the  hydrate  of  c^stallized  barytes ;  being  then  evaporated 
to  dryness,  it  left  1*73  of  a  dry  residuum,  composed  of  acid 
0*937,  and  of  barytes  0*793.  This  acid  was  named  the  delphinic 
acid. 

The  fatty  matter  was  then  examined.  At  the  temperature  of 
68®,  a  small  portion  of  the  fatty  matter  was  congealed  ;  and  at 
60°,  the  greatest  part  of  it,  whilst  the  other  part  was  perfect^ 
fluid :  it  had  a  light  yellow  colour.  The  warm  water  with  whicn 
it  had  been  agitated  had  removed  from  it  its  odour  of  fish  and 
of  leather,  and  there  only  remained  the  rancid  smell  of  the  sapo- 
nified fat.  Its  specific  ^avity  at  68°  was  '892 :  it  was  very 
acid  :  100  parts  of  it  boiled  with  portions  of  water  which  con- 
tained respectively  13*63  parts  of  potash  and  9*5  of  soda,  pro- 
duced solutions  which  were  not  perfectly  limpid. 
'  The  fatty  matter  weighed  3*3  parts ;  it  was  digested  with 
water  of  barytes  in  excess ;  it  was  evaporated  to  dryness,  and 
the  residuum  was  treated  with  cold  alcohol  of  the  specific 
gravity  of  *791.  By  this  means  there  was  produced  0*715  of  a 
white  fat,  fusible  at  82*6°,  which  did  not  redden  the  tincture  of 
litmus,  and  soluble  in  cold  alcohol ;  and  2*686  parts  of  an  acid 
fat,  which  remained  in  combination  with  the  barytes,  and  which 
had  not  been  dissolved  by  the  alcohol.  This  acid  fatibegan  to 
congeal  at  71*6^,  and  at  69°  appeared  quite  solid. 

In  order  to  know  more  accurately  the  nature  of  the  products 
which  have  been  described,  40  parts  of  the  oil  of  the  Delphinus 
werfe  saponified,  and  the  soap  was  decomposed  by  tartaric  acid. 
The  aqueous  Jlvid  was  distilled,  the  product  of  the  distillation 
containing  the  delphinic  acid  was  neutralized  by  water  of 
barytes,  and  then  evaporated  to  dryness  :  the  properties  of  the 
delphinic  acid  and  its  combination  with  barytes  will  be  more 
minutely  described  hereafter.  The  fatty  matter  which  was 
separated  from  the  potash  by  the  tartaric  acid  formed  with  the 
water  of  potash  a  solution  which  was  almost  transparent,  from 
which  a  very  brilliant  pearly  matter  was  precipitated  :  when  this 
waa  collected  vpon  a  mter^  u  gliiiry  tao^iU^i  ^^»  Q\A;dcai<^4i,  Hi\]iAh 
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dried  into  a  fat  vamieh.  This  precipitated  substance,  and  th« 
:fluid  which  had  been  separated  by  the  filter,  were  then  examined 
in  succession.  1.  The  precipitated  substance  was  treated  with., 
the  hydrochloric  .(o^uriatic)  acid ;  the  fatty  matter  which  it 
yielded  was  successively  subjected,  first  to  tne  water  of  barytes, 
and  afterwards  to  alcohol ;  by  this  process  there  were  obtained 
Oil  add  fat  and  a  fat  which  was  not  acid. 

The  acid  fat  was  fusible  at  about  104° ;  it  was  completely  dis- 
«olved  by  a  weak  solution  of  potash.  The  solution  that  was 
formed  contained  the*  margaric  and  oleic  acids ;  it  deposited  a 
pearly  matter,  the  margaric  acid  of  which  was  fusible  at  122°, 
but  which,  after  having  been  treated  by  the  water  of  potash, 
produced  an  acid  which  was  fusible  at  129°.  The  super-matgar- 
rate  which  it  formed  with  potash,  contained,  for  every  100  p£ts 
of  acid,  8*89  of  base  :  100  parts  of  the  same  acid  neutralized  27 
parts  of  barytes  and  21  of  strontian. 

The  fat  which  was  not  acid  was  fusible  at  89*6°,  It  was  boiled 
and  digested  for  20  hours  in  the  water  of  potash :  there  was  pro- 
duced a  yellow  Jiexible  mattery  and  a  mother-water,  which  did 
not  contain  either  any  fatty  matter  or  sweet  principle.  The 
yellow  Jiexible  mqiter^  after  being  washed  in  cold  water,  was 
melted ;  it  contained  100  parts  of  the  fatty  matter  and  4*8  of 
potash.  Being  treated  with  boiling  water  in  a  retort,  a  very 
small  portion  was  carried  into  the  neck,  where  it  attached  itself 
under  the  form  of  a  weak  jelly,  while  the  greatest  part  was  melted 
at  the  surface  of  the  water.  The  matter  which  was  thus  washed 
contained  scarcely  any  alkali,  as  was  proved  by  treating  it  with 
muriatic  acid.  The  lat  was  fusible  at  86° ;  when  treated  first 
with  barytes  and  afterwards  with  alcohol,  there  was  obtained  a 
little  acid  fat,  and  a  white  fat  which  was  not  acid,  fusible  at  96°. 
2.  The  fluid  separated  by  the  filter  from  the  precipitated 
matter  was  then  examined.  This  fluid,  which  was  sUghtly 
turbid,  was  rendered  completely  transparent  by  bemg  heated : 
it  was  decomposed  by  tartaric  acid.  The  fatty  matter  thus  pro- 
cured was  treated  with  the  water  of  barytes  and  with  alcohol; 
by  this  process  there  were  obtained  an  acid  fat  and  a  fat  which 
^as  not  acid. 

The  acid  fat  was  fusible  at  70°,  and  completely  soluble  in  the 
water  of  potash:  it  was  converted  into  super-margarate  of 
potash  and  oleate  of  potash.  The  oleic  acid  thus  obtained  was 
%uid  at  59°,  it  had  only  a  slight  odour ;  100  parts  of  it  neutral- 
ized 27*8  parts  of  barytes  and  20*5  parts  of  strontian.  The  fat 
which  was  not  acid  was  fusiUe  at  61° ;  it  was  boiled  and  digested 
during  20  hours  with  the  water  of  potash ;  a  saponaceous  mass 
was  obtained  which  was  not  separated  from  the  mother-water. 
Tliis  was  deprived  of  the  fatty  matter,  but  it  still  appeared  to 
contain  a  httle  of  the  sweet  principle.  The  saponaceous  mass, 
heated  with  water,  did  not  form  a  transparent  solutvow,  \^\^  V^ 
produced  a  fluid  in  which  a  portion  of  pearly  matter  ^^  ^^-^ 
ceptible^  and  |Flui;h  wan  covered  witii  %  ^^^.    ^\^»^  ^^ 
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treated  by  an  ticid  produced  a  fatty  matter  which  was  cdnverfced 
kito  acid  fat,  fasible  at  69**,  and  entirely  soluble  in  potash,  and 
into  a  fat  which  was  not  acid,  fusible  at  806®. 

From  these  experiments  we  learn  that  the  oil  of  the  Delphinus 
globiceps  is  converted  by  the  action  of  potash  into,  1.  DeiphinJd 
acid;  2.  The  sweet  principle  ;  3.  Marearic  acid ;  4.  (Meicacid; 
5.  A  matter  which  is  not  acid,  fusible  at  96®;  and  6.  into  a 
matter  which  is  not  acid,  fusible  at  80.6®. 

We  now  proceed  to  a  more  particular  account  of  the  delphinic 
acid.*  We  have  already  had  occasion  to  notice  the  combination 
of  this  acid  with  barytes,  and  the  proportion  in  which  the 
elements  of  this  compound  exist ;  the  following  is  the  method  in 
which  their  proportion  was  ascertained.  The  delphinate  of 
barytes  was  aried,  and  then  heated  in  a  capsule  of  platinum ;  it 
exhaled  a  peculiar  aromatic  odour,  which  is  compared  to  that 
produced  by  the  distilled  butirate  of  barytes  :  t  the  residuum 
was  neutralized  by  sulphuric  acid :  0216  parts  of  delphinate  of 
barytes  yielded  0'160  of  sulphate,  whicn  represent  0*099  of 
*l»«ytes ;  hence  it  consists  of 

Acid 117   100-00 

Parytes 99   , .84-61 
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A9  84*61  parts  of  banrtes  contain  8*88  parts  of  oxygen,  it  (oU 
lows  that  100  parts  of  delphinic  acid  neutralize  this  quantity  of 
osiygen  in  salinable  bases. 

.  After  attempting  different  methods  to  separate  the  delphinic 
acid  from  the  barytes,  the  following  method  was  adopted.  An 
aqueous  solution  of  the  delphinate  of  barytes  was  concentrated, 
and  put  into  a  long  tube  which  was  closed  at  one  end,  and  a 
quantity  of  a  strong  solution  of  phosphoric  acid  was  poured  upon 
it;  the  mixture  was  then  left  at  rest  for  some  hours,  and  the 
following  products  were  obtained ;  1.  An  aqueous  fluid  contain- 
ing the  acid  phosphate  of  barytes,  mixed  with  a  little  delphinic 
acid ;  2.  An  oleaginous  fluid  lighter  than  the  first ;  this  was 
separated  by  means  of  a  small  syphon,  and  was  the  pure  deU 
phmic  acid. 

The  delphinic  acid  resembles  a  volatile  oil ;  it  is  of  a  light 
lemon  colour,  or  even  quite  without  colour,  and  has  a  very 
powerful  aromatic  odour,  analogous  to  that  of  cheese  or  strong 
butter,  or  rather  to  the  butiric  acid  ;  when  the  odour  was  weak, 
it  resembled  that  of  old  oil  from  the  Delphinus.  It  has  a  very 
sharp  acid  taste,  which  is  succeeded  by  the  ethereal  flavour  of  the 
.  rennet  apple  :  it  left  a  white  spot  upon  the  part  of  the  tongue  to 
which  it  was  applied.  The  delphinic  acid  moistened  glass, 
paper,  and  stufis,  like  essential  oils ;  it  lefl  on  the  bodies  to 
which  it  was  applied  an  extremely  disagreeable  odour,  which  it 

♦  Ado.  dc  Chim,  et  Phys.  V»\,S61.    (,Kv^\\,\ft\ft.'\ 
f  The  butiric  acid  is  to  form  tbesub^e^X  oi;sLtuV«i«mvias^x. 
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was  very  difficult  to  remove,  exactly  similar  to  that  of  tbe  oil  of 
the  Delphinus.  At  the  temperature  of  67°  it  had  the  density  of 
•941 ;  its^boiling  point  was  not  ascertained.  It  i&  very  soluble 
in  alcohol,  and  slightly  so  in  water ;  these  solutions  produce  a 
deep  red  colour  in  the  tincture  of  Htmus. 

liie  oleaginous  delphinic  acid  was  either  an  hydrate  or  an 
hydrogenated  acid ;  for  0*3  parts  of  this  acid  bein^  put  into  a 
small  tube  of  glass  with  three  parts  of  the  yellow  oxide  of  lead  ; 
and  the  tube,  after  being  introduced  into  a  receiver,  being  gra- 
dually heated,  there  was  produced  0' 04  of  a  watery  fluid  which 
had  no  action  upon  litmus  paper,  and  at  the  same  time  an  ethe- 
real odour  was  disengaged.  If  we  consider  the  oleaginous 
delphinic  acid  as  a  hydrate,  its  composition  wU  be 

Acid 260 100-0 

Water 40   15'4 

which  contains  13*6  of  oxygen ;  this  may  be  considered  as  ix 
Ihe  quantity  of  oxygen  which  the  acid  saturates  in  the  bcuses^ 
since  100  of  acid  neutralize  8*88  of  oxygen  and  8*88  X  1*5 
=  13-32. 

The  compoimd  of  delphinic  acid  and  lead  was  then  treated 
with  water,  filtered,  and  evaporated  ;  the  fluid  was  turbid,  and 
a  quantity  of  delphinic  acid  was  disengaged,  which  was  percep- 
tible by  the  smell :  0*190  parts  of  the  acid,  when  well  dried,  was 
put  into  a  small  capsule  of  platinum  with  diluted  Hitnc  acid,  ho 
sensible  effervescence  was  produced,  but  the  acid  odour  ivas 
perceptible.  It  was  gently  evaporated,  the  residuum  wa^  cal- 
cined, and  there  was  obtained  0-135  of  a  perfectly  pure  yellow 
oxide  of  lead,  entirely  soluble  in  weak  nitric  acid.  Hence  it 
follows  that  the  delphinate  of  lead  is  formed  of      ^ 

Acid 55   lOO-O 

Oxide 135   241-8 

lids  contains  1 7*3  of  oxygen,  which  is  about  double  the  quanr 
tiry  found  in  barytes,  that  is,  8-88  x  2  =  17-76 :  from  this  it 
appears  that  the  salt  of  lead  evaporated  to  dryness  is  a  sub* 
delphinate. 

Delphinic  acid  was  neutraUzed  by  the  water  of  ^trontian,  and 
evaporated  to  dryness  :  0-200  parts  of  the  salt  were  decomposed 
By  nitric  acid;  the  nitrate  of  strontian  which  was  produced 
formed  0*132  of  sulphate,  a  quantity  which  represents  0-07656 
of  base.    Hence  we  have,. 

* 

Acid 12344 100 

Strontian •     7666   .  • 62;1his con- 

taiiiB  8*89  of  oxygen. 

The  delf^iinic  acid  was  then  neutralized  with  sub-cavbou;^^  ^i 
Ume^  and  the  product  was  treated  iu  ^^  same  TasvxwvfcT  v^xn^bl  x^'^ 
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flelphinate  of  fitrontian ;  the  result  was  0*1170  parts  €»f  tulphate 
of  fime  representing  0-0486  of  base.    Hence  we  have. 

Acid 1514   100 

Lime 486 32;    which 

eontains  9*0112  of  oxygen. 

The  solutions  of  the  delphinate  of  strontian  and  of  lime, 
placed  under  receivers  containing  quick-lime,  crystaltized  in  long 
prisms.  The  crystals  of  the  delphinate  of  strontian  became  of 
an  opaque  white,  in  consequence  of  their  efflorescing.  The 
delpmnate  of  barytes  did  not  crystaUize  under  the  same  circum- 
stances. 

After  having  thus  made  us  acquainted  with  many  of  the  proper^ 
ties  of  the  delphinic  acid,  M.  Chevreul  proceeds  to  inquire,  what 
relation  the  oil  of  the  Delphinus  bears  to  the  delphinic  acid. 
This  is  a  question  which  he  is  not  at  present  able  to  answer  in  a 
satisfactory  manner,  because  it  would  require  the  elementary 
analysis  of  the  oil  audits  acid,  which  has  not  been  yet  accom- 
plished ;  but  the  following  points  may  be  considered  as  esta- 
blished. 

Wheii  the  oil  is  treated  with  a  base,  which,  like  magnesia, 
kas  a  strong  tendency  to  neutralize  acids,  without,  however, 
having  the  property  or  determining  the  transformation  of  a  fatty 
body  mto  the  margaric  and  oleic  acids,  scarcely  any  delphinic 
acid  can  be  separated  from  the  oil.  In  order  to  procure  the 
acid,  the  oil  must  be  treated  with  a  base  which  is  sufficiently 
powerful  to  transform  a  portion  of  it  into  the  sweet  principle,  and  . 
mto  the  margaric  and  oleic  acids.  Without  deciding  whether 
this  acid  be  ^product  or  an  educt^  it  must  be  admitted  that  the  oil 
of  the  Delphinus  contains  a  quantity  of  matter  which  experiences 
the'Bame  change  with  the  fatty  bodies  that  hfetve  been  described 
in  the  earher  memoirs ;  and  besides  this,  a  quantity  of  matter 
which  produces  the  delphinic  acid. 

From  this  result,  it  seems  that  we  are  acquainted  with  no 
substances  which  more  resemble  the  one  in  question  than  the 
hydrochloric,  acetic,  and  other  ethers,  which  do  not  a(it  upon 
vegetable  colours,  but  which,  however,  yield  oil  andysis  a  con- 
siderable quantity  of  carbon  and  hydrogen,  besides  the  elemetits 
of  the  hydrocUoric  and  acetic  acids.  The  volatility  of  the  ethers, 
compared  to  the  fixedness  of  the  oil,  should  not  be  considered 
as  an  objection  to  this  analogy,  since  the  volatility  of  ammonia  is 
not  so  to  the  analogy  of  this  substance  with  the  fixed  alkalies  : 
it  must,  however,  be  observed  that  the  analogy  is  in  the  first- 
case  an  analogy  of  composition,  and  in  the  second  an  analogy  of 
properties.  Ii  we  are  to  expect  any  aid  in  the  prosecution  of 
the  science  of  natural*  history  from  chemical  analysis,  the  com- 
position of  the  oil  of  the  Delphinus  will  be  an  object  deserving 
our  attention,  as  it  appears  to  be  unlike  any  tiling  else  with' 
wMcb  wze  aieacquainted,  except  the  oil  of  butter. 
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We  now  come  to  the  third  part  of  the  memoir,  which  treats  of 
the  common  fish  oil  of  the  shops. 

It  was  of  an  orange  brown  colour,  its  odour  a  compound  of 
that  of  fish  and  leather  prepared  with  oil,  its  specific  gravity  was 
•927  at  the  temperature  of  68°.  It  remained  fluid  dunng  seyeral 
hoiirs  at  32°  ;  but  after  having  been  exposed  for  some  days  to 
this  temperature,  a  fatti/  concrete  matter  was  deposited,  which 
was  in  very  small  quantity  only,  and  was  separated  by  filtration. 

The  oil  that  was  left,  after  the  separation  of  the  concrete 
fatty  matter,  was  not  acid  by  the  test  of  litmus  paper  :  100  parts 
of  alcohol,  of  the  specific  gravity  of  '796,  dissolved  122  parts  of 
the  oil  at  the  temperature  of  167^;  the  solution  began  to  be 
turbid  at  145*5°  ;  it  was  not  acid.  It  was  treated  with  potash, 
when  placed  under  mercury  out  of  the  contact  of  the  air :  the 
sweet  principle  and  an  acid  fat  were  produced,  but  no  carbonio 
acid. 

Two  hundred  parts  were  saponified  by  12Q  parts  of  potash 
dissolved  in  400  parts  of  water :  the  saponification  was  easily 
effected,  and  the  soap,  which  was  of  a  brown  colour,  was  com- 
pletely dissolved  by  cold  water.  It  was  decomposed  by  tartaric 
acid,  and  there  was  obtained,  1.  Aii  aqueous  fluid ;  and  2.  A 
u^fomAed  oiL    These  two  substances  were  each  of  them  exa- 


1.  The  aqueous  fluid  was  of  a  deep  brownish  yellow  colour,t 
and  had  the  smell  of  leather.  It  was  distilled,  and  the  residuum  was 
evaporated,  and  then  treated  with  alcohol ;  the  alcohol  dissolved 
a  sweet  piinciple  which  was  of  a  yellow  colour,  and  had  a  veiy 
pleasant  flavour.  The  product  of  the  distillation  was  acid ;  it 
perceptibly  held  in  solution  an  aromatic  principle  which  had  the 
odour  of  leather.  It  was  neutralized  by  the  water  of  barytes,  and 
then  distilled  :  the  product  was  without  smell.  The  residuum 
weighed  0*3 ;  it  was  the  proper  delphinate,  from  which  the 
delphinic  acid  might  be  obtained  by  means  of  the  phosphoric 
acid.  With  respect  to  quantity,  this  residuum  was  very  differ- 
ent from  that  which  was  obtained  from  the  oil  of  the  Delphinus. 

;2  The  saponifiedfish  oil  had  more  tendency  to  crystallize  than 
tbie  oil  in  its  natural  state.  It  was  soluble  in  all  proportions  in 
alcohol  of  *821 ;  its  solution  contained  the  margaric  and  oleic 
acids:  100  parts  of  this  oil,  when  heated,  were  completely  dis-» 
solved  by  portions  of  water  which  contained  respectively  13*45 
parts  of  potash  and  9*  15  of  soda. 

Twenty  parts  of  the  saponified  oil  were  boiled  with  the  water  of 
ofbarytes ;  the  soap  that  was  formed  was  treated  with  alc^ohol,  but 
scarcely  any  of  the  fatty  matter  which  was  not  acid  was  procured. 
The  saponined  oil  was  treated  with  a  hot  solution  of  potasn,  a  little 
more  uisn  was  sufficient  to  dissolve  it :  the  soap  was  diluted  with 
water ;  and  after  remaining  some  time  at  rest,  2i  pearly  matter 
and  an  oleate  were  formed,  which  were  successively  exami3\«;d. 

^e  successive  action  of  the  water  of  ]^o\.^«!iok  isvxkOix  ^^^n>^^ 
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and  alcohol,  on  the  pearly  matter  proved  that  it  contained  a  per- 
ceptible quantity  of  oleic  acid ;  after  this  was  separated,  the 
following  results  were  obtained.  The  substance  was  very  bril- 
liant, and  perfectly  white ;  it  had  /)nly  an  extremely  slight  odour; 
it  was  notKiissolved  in  warm  water,  but  it  was  completely  soluble 
in  a  solution  of  alkali.  By  cooling,  this  solution  was  converted 
into  potash  and  the  super-margarate  of  potash,  exhibiting  all  the  * 
properties  which  had  been  formerly  described  as  belonging  to  this 
substance.     By  analysis,  it  yielded, 

Margaric  acid lOO'OO 

Potash 8-77 

The  margaric  acid  was  almost  without  odour ;  it  crystallized 
in  small,  fine,  radiated  needles.  When  melted  at  Ae  temperature 
of  158°,  it  congealed  at  131°  ;  but  as  the  bulb  of  the  thermometer 
w  as  not  completely  covered  in  this  experiment,  and  as  the  acid 
was  very  turbid  at  132*5°,  probably  this  may  be  more  exactly  the 
proper  melting  point. 

The  oleate  oj  potash,  after  it  had  ceased  to  yield  any  more 
pearly  matter,  was  decomposed ;  the  acid  was  left  at  the  temper* 
ature  of  the  atmosphere,  and  a  crystalline  substance  was  sepa« 
rated.  After  this  separation,  the  following  properties  were 
found  in  it :  it  was  of  a  brown  orange  colour,  much  deeper  than 
that  of  the  oleic  acids  of  the  fat  of  the  hog,  the  sheep,  the  ox, 
&c. ;  but  this  colour  probably  depended  upon  something  distinct 
from  the  oil  itself,  whether  proceeding  from  the  decomposition  of 
a  portion  of  the  oil,  or  from  some  other  cause.  This  oleic  acid 
had  a  strongly  marked  fishy  smell,  which  it  conununicated  to  its 
combinations  with  barytes,  strontian,  and  the  oxide  of  lead. 
These  oleates  produced  the  following  results  by  analysis. 

Oleic  acid 100-00 

Barytes 26-77 

Strontian 19-41 

Oxide  of  lead 81-81 

We  now  come  to  the  examination  of  the  concrete  fatty  matter. 
After  being  drained  on  bibulous  paper,  it  was  acted  upon  by 
boiling  alcohol,  by  which  a  considerable  quantity  of  elaine  was 
separated;  during  this  process  the  concrete  matter  became 
coloured.  It  was  then  melted ;  a  thermometer  plimged  into  it 
descended  to  70°,  and  as  it  became  soUd,  rose  again  to  80*6^. 
The  action  of  heat  entirely  removed  from  it  the  odour  of  leather. 

Nine  parts  of  alcohol,  of  the  specific  gravity  of -795,  dissolved 
five  parts  of  the  concrete  fatty  matter.  The  solution  yielded  by 
cooling,  1.  Small  radiated  needles  of  the  most  beautiftil  white 
colour ;  and,  2.  Needles  of.  a  yellow  colour  :  there  remained  a 
viscid  mother-water,  of  a  brown  colour;  and  it  seemed  as  if  in 
ibis  operation  the  colouring  principle  was  increased  in  its  quan- 

4U 
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tity ;  whether  it  was  really  formed  during  the  process,  at  the 
szpense  of  the  fatty  matter,  or  whether  it  was  detached  from 
some  substance  which  previously  concealed  its  colour,  it  was 
Ipeculiarly  developed  by  the  action  of  potash.  It  was  observed 
iihat  the  process  of  saponification  developed  the  leathery  odour 
which  the  substance  had  lost  by  fusion. 

3*6  parts  of  the  coloured  fatty  matter,  having  been  saponified 
by  an  equal  weight  of  potash,  produced  a  soap  which  was  decom- 
posed by  tartaric  acid.  1.  The  aqueous  fluid  was  distilled,  and 
the  residuum  was  treated  with  alcohol.  The  alcohol  dissolved 
about  0*25  of  a  yellow  syrup,  the  taste  of  which  seemed  at  first 
to  be  bitter  and  astringent,  but  afterwards  became  slightly  sIeic- 
charine.  The  product  of  the  distillation  had  a  slight  smell  of 
leather  and  a  little  acidity^  being  neutralized  by  barytes,  0*03 
of  a  salt  was  obtained,  which  had  rather  the  smell  of  delphinic 
acid  than  of  leather. 

2.  The  saponified  fatty  matter  contained  two  substances, 
which  were  easily  separated  from  each  other :  the  one  which 
was  the  most  abundant  constituted  3*06  parts ;  it  was  of  an 
(grange  yellow  colour ;  the  thermometer  plunged  into  it,  after  it 
was  melted,  fell  to  79*6®,  and  rose  again  to  82'5°.  This  sub- 
stance, which  was  very  soluble  in  the  water  of  potash,  appeared 
to  M.  Chevreul  to  be  entirely  formed  of  the  margaric  and  oleic 
acids.  The  second  substance,  which  constituted  only  0*14  parts, 
waa  brown,  infusible  at  212°,  completely  soluble  in  boiling  alco- 
hol, and  left  no  fixed  matter  when  it  was  incinerated.  From  this 
experiment,  100  parts  of  the  concrete  matter  contain 

Fatty  saponified  matter 88*9 

Matter  soluble  in  water ll'l 


100-0 


The  properties  of  the  concrete  substance  which  is  separated 
from  the  common  fish  oil  seem  to  indicate  that  this  substance 
belongs  rather  to  stearine  than  to  cetine,  or  to  the  crystallized 
substance  which  is  obtained  from  the  oil  of  the  Delphinus.  But 
it  is  possible  that  this  substance  may  not  be  essential  to  this  fish 
oil ;  and  besides,  it  exists  in  so  small  a  quantity,  that  its  nature 
could  not  be  very  exactly  ascertained. 

Upon  the  whole,  we  may  conclude  that  the  fish  oil  which  was 
examined  resembles  the  oil  of  the  Delphinus  in  its  odour,  but 
that  it  differs  from  it,  1.  In  yielding  only  a  trace  of  the  volatile 
oil  after  bein^  saponified ;  2.  in  not  furnishing  any  crystalline 
substance  analogous  to  cetine ;  3.  In  its  being  more  easily  sapo- 
nified than  that  substance,  and  without  produciuc^  any  matter 
which  is  not  acid ;  4.  in  Cv^ntaining  much  more  of  the  cjlouring 
principle. 

Besides  the  delphinic  acid  which  exists  in  the  oil  of  t\v%  I^^^- 
phinus  and  in  common  fish  oil,  M.  Chevreul  tivVnik»  tXtttt  ^v^  xkmsX' 

Vox.  XII.  N^  IV.  T 


^|0  M.  Braconnol  on  Sarbic  Add.  [Oct* 

admit  the  existence  of  another  principle^  which  has  a  fishy  odour, 
and  which  he  conceives  to  be  identical  with  an  odorous  prinidple 
which  he  has  discovered  in  the  cartilage  of  the  Squalus  peregii- 
nus.  This  substance  is  pecuharly  developed  when  it  exists  in 
combination  with  ammoma  or  an  ammoniacal  salt,  and  the  salt 
is  mixed  with  caustic  potash.  It  may  be  doubted,  whether  the 
leathery  odour  of  the  saponified  oil  of  the  Delphinus  and  common 
fish  oil,  and  the  colouring  principle  which  exists  in  so  consider- 
able a  quantity  in  these  oils  when  they  have  been  long  kept,  are 
proximate  principles  simply  disengaged,  or  the  result  of  some 
alteration  which  the  principles  that  were  extracted  from  these  oils 
have  undergone,  or  depend  upon  some  other  principles  which 
have  hitherto  escaped  detection. 


Article  VI. 


On  the  Sorbic  Acid  and  its  different  Combinations,  By  M.  Henri 

Braconnot.* 

The  author  had  been  led  to  conclude  that  malic  acid,  as  it  is 
usually  obtained,  is  not  pure,  and  had  attempted  to  obtain  it 
from  the  malate  of  zinc,  a  substance  said  by  Scheele  to  form 
verv  beautiful  crystals ;  but  he  found  that  the  acid  thus  procured 
diflfered  essentially  from  the  malic.  He  was  endeavouring  to 
ascertain  the  exact  nature  of  these  differences,  when  Mr.  Dono- 
van announced  his  discovery  of  the  sorbic  acid.  M.  Braconnot 
objects  to  the  method  adopted  by  Mr.  Donovan,  both  as  being 
one  by  which  the  acid  is  obtained  in  small  quantity  only,  and  in 
an  impure  state.  M.  Braconnot  recommends  the  following 
process :  the  fruit  of  the  Sorbus  Aucuparia  is  to  be  taken  before 
it  is  quite  ripe,  and  is  to  be  bruised  in  a  marble  mortar  and 
strongly  squeezed.  It  must  then  be  boiled,  and  carbonate  of 
lime  must  be  gradually  added  until  all  effervescence  ceases ;  it 
is  then  to  be  evaporated  to  the  consistence  of  a  syrup,  the  firoth 
being  carefully  removed  as  it  continues  to  form.  The  sorbate  of 
Ume  is  quickly  precipitated  in  the  form  of  a  granulated  salt,;  the 
supernatant  fluid  is  to  be  poured  off,  the  salt  washed  in  cold 
water,  and  dried  with  a  linen  cloth.  The  salt  has  a  sUght  yellow 
tinge,  which  indicates  that  it  is  not  pure ;  it  is,  therefore,  to  be 
boiled  for  a  quarter  of  an  hour,  with  an  equal  weight  of  crystal- 
lized sub-carbonate  of  soda  diluted  with  water.  A  neutral  sorbate 

«  Abridged  from  Ann.  de  Chim.  et  Phys.  vi.  239.  It  is  probable  that  the  expe- 
riments of  M.  Braconnot  and  those  of  M.  VauqueUn  are  to  be  regarded  as  equally 
original,  and  that  they  must  have  been  performed  about  the  same  time.  M.  Bra- 
connot's  paper  Mras  read  to  the  Royal  Society  of  Sciences  at  Nancy,  in  Novemberi 
1817 ;  and  M.  Yaoqaelin's  paper  was  published  in  the  number  of  the  Ann.  dc 
Chimie  et  de  Physique  for  the  following  month. 
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of  soda  is  thus  procured,  which  is  soiled  by  a  red  colouring 
matter,  to  remove  which  it  must  be  warmed  for  some  minutes 
with  lime  water,  or  cream  of  lime,  which  will  remove  the  colour- 
ing matter,  and  leave  the  sorbate  of  soda  Uiitouched.  The 
liquor  must  then  be  filtered,  and  will  be  found  to  be  limpid  and 
colourless;  pass  through  it  a  current  of  carbonic  acid  gas  to 
separate  the  hme  whicn  it  may  contain  ;  the  sub-acetate  of  lead 
is  then  to  be  added,  which  will  form  a  very  white  precipitate  of 
the  sorbate  of  lead,  from  which,  after  having  well  washed  it, 
the  sorbic  acid  must  be  disengaged  by  diluted  sulphuric  acid 
assisted  by  heat.  By  this  process,  M.  Braconnot  informs  us 
that  the  sorbic  acid  may  be  obtained  in  a  perfectly  pure  state  ; 
it  is  uncrystallizable,  and  attracts  moisture.* 

With  respect  to  the  characters  of  the  sorbates,  M.  Braconnot 
observes,  that  the  tartrates  are  the  vegetable  salts  which  bear 
the  strongest  analogy  to  them ;  from  their  property  of  combining 
with  an  excess  of  acid  which,  in  most  cases,  diminishes  their 
solubility.  But  as  the  two  acids  differ  in  their  power  of  crystal- 
lizing, we  may  lay  it  down  as  a  general  principle,  that  when  the 
tartaric  acid  forms  a  salt  that  is  only  slightly  soluble  with  any 
base,  the  sorbic  acid  will  form  a  crystallizable  salt  with  the  same 
base  ;  and  whenever  a  tartrate  shall  be  uncrystallizable,  by  a  still 
stronger  reason  the  sorbate  of  the  same  base  will  be  so  likewise. 

In  the  formation  of  the  sorbates,  100  parts  of  sorbic  acid 
Saturate  a  quantity  of  base  which  contains  about  11  parts  of 
oxygen.  Tartaric  acid  has  a  greater  capacity  for  saturation; 
according  to  Berzehus  it  is  1  l'y4,  while  he  estimates  that  of 
citric  acid  at  13*588,  that  of  acetic  acid  at  15*43,  and  that  of 
oxalic  acid  at  22*062.  The  sub-sorbates  contain  a  quantity  of 
acid,  double  of  that  which  is  contained  in  the  neutral  sorbates. 
All  the  sorbates  swell  up  by  heat,  and  generally  are  disposed  to 
attach  themselves  to  the  vessels  in  which  they  crystallize.  The 
sorbates  of  potash,  soda,  and  ammonia,  are  uncrystalUzable  and 
very  soluble.  M.  Braconnot  formed  a  neutral  sorbate  of  hme, 
by  pouring  muriate  of  hme  into  the  solution  of  sorbate  of  soda ; 
it  was  in  the  form  of  transparent,  granulated  crystals,  which  are 
not  afiected  by  the  air,  and  contain  no  water  of  crystaUization. 
It  requires  for  its  solution  147  parts  of  water,  at  the  temperature 
of  63*6°  Fahr. ;  and  less  than  65  parts  of  boiUng  water.  It  is 
GOix^osed  of 

Sorbic  acid 72   100*00 

Lime. 28   38*89 

Toot 

•  We  have  it  not  in  our  power  to  decide  upon  the  respective  merits  of  the  pro- 
cenesof  Mr.  Donovan  and  M.  Braconnot;  but  we  may  observe  that  Mr.  Doxl<(^n^\3^% 
Auccceded  in  the  hands  of  M.  Vauquelin. — £o. 

f  This  differs  a  little  from  Vauquelin's  estimate.— £d. 

t2 
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M.  Braconnot  also  fonned  an  acidulous  sorbaio  of  limei  by 
dissolving  the  neutral  sorbate  in  sorbic  acid.    This  salt  presents 

{ prismatic  crystals  with  six  faces ;  it  is  very  acid,  and  requires 
or  its  solution  no  more  than  50  paxts  of  water  at  the  temperature 
of  53-5®.    It  is  composed  of 

Sorbic  acid  .• .  66-48   ........  84-63   lOO-OOO 

lime 11-99   15-47   19-48S 

Water 22-53 


lOO-OO  lOO-OO 

M.  Braconnot  has  procured  three  sorbated  of  nnty  a  neutfal 
sorbate,  a  super-sorbate,  cuid  a  subnsorbate.  The  neutral  son 
bate  is  fonned  directly  by  combining  the  sorbic  acid  with  the 
oxide  of  zinc,  or  in  decomposing  ike  sorbate  of  lime  by  sulphate 
of  zinc.    It  is  coii^>o6ed  or 

Sorbic  acid..  ..  68-06   64-6   100-000 

Oxide  of  zinc.  ..  31-95   ••• 35-6   ....••••    66*426 

Water 10-00 


100-00  100-0 

The  super-sorbate  is  prepkred  by  dissolving  neutral  dorbate  of 
tine  in  sorbic  acid,  and  washing  the  ciystms  in  alcohol  Or  in 
#ater.    It  contains 

Sorbic  add ,,  71-88   / %...•  78-41 

Oxideofzine 19-79 21-69, 

Water,.  •. .•.     8-33 


100-00  100-00 

The  «ub-sorbate  of  zmc  s^j^amtes  naturaHy  from  the  walety 
solution  of  the  neutral  sorbate ;  it  is  insoluble  in  boiling  water, 
and  consists  of 

Acid... 61-89 

Oxide  of  zinc •.•••.••  48*11 


100-00 


M.  Braconnot  has  examined  the  sorbate  of  lead  i  he  finds  diat 
there  is  no  super-sorbate,  and  that  its  solution  in  water  does  not 
redden  littilus.  By  examining  the  crystallized  sotbate  of  lead, 
well  dried,  and  afterwards  calcined  in  a  platinum  crucible,  he 
estimated  that  it  was  composed  of 

Sorbicacid 38*86 100-0 

Oxideofiead..  ....  6116  167-4 

100-00 
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If  the  sarbale  of  lead  be  obtained  by  double  affiaity,  it  affords 
different  results ;  in  this  case  it  consists  of 

Sorbic  acid  . .  • 32-57 

Oxideoflead 67-43 


100-00* 

M.  Braconnot  is,  howerer^  inclined  to  suppose  that  the  salt 
obtained  by  double  decomposition  is  a  mixture  of  the  neutral 
aorbate  and  the  sub-sorbate,  because  the  oxygen  in  the  oxide 
of  lead  which  saturates  100  parts  of  sorbic  a^id  is  11*253  accord- 
ing to  the  first  analysis,  and  14*7  according^  to  the  second* 
Siu)-80rbate  of  lead  may  be  procured  by  digesting  ammonia  upon 
the  neutral  sorbate  of  l<^d ;  the  sub-sorbate  does  not  form  a  hard 
or  granular  mass  with  boiling  water,  as  is  the  case  with  the 
neutral  sorbate.  M*  Braconnot  has  also  formed  the  sorbatea  of 
strontian,  barytes,  magnesia,  alumine,  spid  the  protoxide  and 
deutoxide  of  mercury,  of  silver,  copper,  iron,  manganese,  and 
tin ;  these  salts  are  very  soluble,  uncrystalUzable,  and  deUquesr 
cent. 

Experiments  on  the  Sorbic  Acid.    By  M.  Vauquelin.f 

In  the  year  1816  Mr.  Donovan  discovered  in  the  fruit  of  the  Sor- 
bus  Aucuparia  a  new  acid,  possessed  of  specific  properties ;  and 
also  announced  that  this  acid  exists  in  other  vegetables.  M.  Vau- 
queUn  has  repeated  the  experiments  of  Mr.  Donovan ;  he  has 
confirmed  the  discovery  of  the  new  acid,  and  has  made  a  number 
of  observations  upon  it,  which  had  not  been  noticed  by  the 
discoverer. 

The  author  began  by  obtaining  a  very  large  quantity  of  the 
juice  of  the  ripe  Sorbus,  no  less  than  60  quarts. ;{:  Thejuice, 
when  recently  procured^  is  viscid,  so  as  to  pass  with  dimculty 
through  a  ^ter ;  but  by  remaining  for  about  a  fortnight  in  a  warm 
temperature,  it  expenences  the  vinous  fermentation.  It  then 
becomes  bright  and  cjear,  easily  passes  through  the  filter,  while 
a  quantity'  of  yeast  is  separated  firom  it.  By  distillation,  a 
portion  of  alcohol,  of  a  specific  odour  and  flavour,  may  be  pro- 
cured firom  the  fermented  juice,  whence  it  is  inferred  that  the 
recent  juice  must  have  contained  saccharine  matter.  The  sorbic 
acid  itself  does  not  appear  to  be  affected  by  this  fermentation. 
Jio  sialic  ^id  could  be  detected  in  the  recent  juice  of  the  sorb. 
The  viscidity  of  tfxe  recent  juice  did  not  appear  to  depend,  in 

♦  The  estimate  agrees  very  nearly  with  Vauquelin's,  who  also  formed  his  Eor- 

bate  of  lead  by  precipitatino. — £d.  ' 

f  Abridged  from  Ann.  de  Chim.  et  Phye.  torn.  vi.  p.  337.     (Dec.  1817.) 

X  Tlie  rradery  will  ot^gerye  that  M.  VauqueUu  differs  from  M.  Braconnot  in 

employing  the  fruit  in  its  ripe  state  $  it  remains  to  be  determined  wliether  this 

circnmstance  was  the  difference  which  was  observed  between  the  substance  as  pro- 

«ttK4  by  these  ebemiitf . — £d. 
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any  degree^  upon  jelly  mixed  with  it,  but  upon  a  substance  more 
analogous  to  vegetaole  gum.  The  juice  of  the  sorbus,  after 
fermentation,  still  contains  a  red  colouring  matter,  which  passes 
to  a  violet  purple  by  the  contact  of  tin,  and  which  becomes  a 
greenish  yeflow  by  the  action  of  alkalies.  The  juice  also  con- 
tains a  very  acrid  and  hot  principle,  which  has  some  analogy 
with  that  which  we  meet  witn  in  ryrethrum ;  it  is  soluble  both 
in  water  and  in  alcohol,  and  is  always  accompanied  by  a  brown 
and  bitter  substance.  The  berries  of  the  sorb,  after  being  bruised 
and  expressed,  retain  a  yellow  matter,  which  may  be  separated 
by  warm  alcohol,  or  ether,  and  which  seems  to  have  some 
resemblance  to  a  resin ;  it  is  principally  attached  to  the  paren- 
chymatous part  of  the  fruit.^ 

The  recent  juice  of  the  sorb  is  of  a  red  colour,  and  of  a  very 
acid  flavour,  mixed  with  a  degree  of  bitterness.  When  the 
carbonate  of  lime  is  added  to  it,  an  efiervescence  is  excited; 
but  whatever  quantity  we  employ,  the  fluid  always  continues 
acid.  If  this  solution  of  the  super-sorbate  of  Ume  be  poured  ofl^ 
and  the  carbonate  of  potash  added,  a  brisk  effervescence  takes 
place,  and  a  white  powder  is  precipitated,  which  consists  of 
neutral  sorbate  of  Ume  :  100  parts  of  the  precipitated  sorbate  of 
lime,  when  well  dried,  were  decomposed  by  heat,  and  appeared 
to  consist  of 

Acid 67 

Lime , 33 

100 

When  acetate  of  lead  is  poured  into  the  juice  of  the  sorb,  a 
precipitate  is  formed,  which  is  white,  thick,  and  bulky.  By 
standing  a  few  hours,  however,  its  bulk  is  much  diminished,  and 
it  assumes  a  brilliant,  crystalline  appearance,  which  begins  at 
the  surface,  and  is  gradually  contmued  to  the  bottom  of  the 
vessel ;  the  supernatant  fluid  also  deposits  crystals,  which  are 
more  white,  more  bulky,  and  more  brilliant,  if  the  precipitate 
be  collected  in  separate  portions,  the  first  is  highly  coloured;  the 
second,  less  so ;  and  the  last,  nearly  without  colour. 

When  the  juice  of  the  sorb  is  saturated  by  potash  instead  of 
lime,  and  afterwards  precipitated  by  acetate  of  lead,  the  preci- 
pitate, instead  of  being  rose-coloured,  is  greenish  yellow ;  in  this 
case  it  is  much  longer  in  acquiring  the  crystalline  appearance. 
Five  grammes  (77*22  grs.)  of  sub  carbonate  of  potash  will  satu- 
rate a  decilitre  (6*1  cubic  inches)  of  the  juice  of  the  sorb. 

The  sorbate  of  lead  is  nearly  insoluble  in  cold  water ;  but  a 
little  more  so  in  boiling  water :  as  it  cools,  it  crystallizes  in  beau- 
tiful needles,  white,  brilliant,  and  shining,  which  have  a  consi- 
derable resemblance  to  sublimed,  benzoic  acid.  A  remarkable 
phenomenon  occurs  when  sorbate  of  lead  is  boiled  in  water. 
Whilst  one  part  of  the  salt  saturates  the  water,  the  other  part, 
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for  want  of  a  suflScient  quantity  of  fluid  to  dissolve  it,  is  partially 
melted,  i&  at  first  kept  on  the  surface  by  the  force  of  ebullition, 
but  after  some  time  falls  to  the  bottom,  and  as  it  cools  becomes 
strongly  fixed  to  the  vessel.  As  the  solution  of  the  sofbate  of 
lead  IS  shghtly  acid,  Mr.  Donovan  supposed  that  there  was  both 
a  super-sorbate  and  a  sub-sorbate ;  but  in  this  he  was  mistaken ; 
for  by  treating  the  supposed  sub-sorbate  with  a  fresh  quantity  of 
water,  it  is  all  dissolved,  and  reduced  to  the  same  state.  The 
sorbate  of  lead  contains  12-5  per  cent  of  water  ;  when  it  is  dried, 
it  is  composed  per  cent,  of 

Sorbic  acid , 33 

Oxide  oflead 67 

100 

M,  Vauquelin  used  every  means  to  detect  malic  acid  in  the 
juice  of  the  sorb,  but  without  effect ;  he  was,  therefore,  led  to 
suppose  that  what  Mr.  Donovan  had  taken  for  the  malate  oflead 
was  a  mixture  of  phosphate  of  lead  and  a  colouring  matter^ 
imited  to  the  oxide  of  lead. 

The  method  which  Mr.  Donovan  has  pointed  out  for  procuring 
the  sorbic  acid  appears  a  very  correct  one.  It  consists  in  par- 
tially^ decomposing  the  sorbate  of  lead  by  sulphuric  acid,  and  in 
passing  through  3ie  fluid  a  current  of  sulphuretted  hydrogen. 
The  fluid  is  then  filtered  and  concentrated.  M.  Vauquelin 
observes,  that  in  order  to  obtain  this  acid  colourless  and  very 
pure,  it  is  necessary  to  employ  sorbate  of  lead  that  has  under- 
gone several  successive  crystallizations,  as  it  contains  a  colouring 
matter  and  a  portion  of  phbsphoric  acid. 

When  the  sorbic  acid  is  evaporated  to  the  consistence  of  a 
syrup,  it  forms  mammilated  masses  of  a  crystalline  structure  ;  it 
still  contains  a  considerable  quantity  of  water,  and  deliquesces 
when  exposed  to  a  moist  atmosphere.  Lime  water  and  barytic 
water  are  not  precipitated  by  the  sorbic  acid  when  in  solution, 
although  the  sorbate  of  lime  is  only  slightly  soluble.  One  of  the 
most  cnaracteristic  properties  of  the  sorbic  acid  is  the  precipitate 
which  it  gives  with  the  acetate  of  lead,  which  is  at  first  white 
ajnd  flocculent,  but  afterwards  assumes  a  crystalline  appearance. 
Potaish  forms  a  deliquescent  salt  with  the  sorbic  acid ;  barytes 
forms  with  it  a  salt  which  is  more  crystallizable,  but  the  form  of 
which  it  is  not  easy  to  ascertain.  The  salt  deprived  of  water 
consists  of 

Sorbic  acid 47 

Barytes 63 

100 

The  sorbic  acid  is  with  difficulty  saturated  by  the  oxide  of 
copper  even  when  warm  ;  the  sorbate  of  copper  does  not  crystal- 
lize ;  dried  in  a  capsule  it  leaves  a  varnish  of  a  be^\\)d&^  ^^'^«^^ 
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colour.  By  meaas  of  nitric  acid  the  sopbic  is  converted  into  the 
oxalic  acid ;  nitrous  gas  and  carbonic  acid  are  digengftged. 
From  this,  as  well  as  from  its  properties  generally,  M.  Vauqnelia 
concludes  that  the  sorbic  acid  is  the  one  which  approaches  the 
most  nearly  to  the  malic. 

For  the  purpose  of  analyzing  the  sorbic  acid,  the  deutoxide  of 
copper,  and  the  sorbate  of  lead,  both  well  dried,  were  heated 
together  in  the  apparatus  contrived  by  Prof.  Berzelins.    One 

framme  (15*444  grs.)  of  the  sorbate  of  lead  were  mixed  with 
ve  times  its  weight  of  the  oxide  of  copper ;  and  two  grammes 
(30*888  grs.)  more  of  the  oxide  were  used  to  cover  the  mixture. 
One  hundred  and  seventy  cubic  centimetres  of  gas  were  pro- 
cured, which  being  totally  absorbed  by  potash  must  have  been 
carbonic  acid.  The  loss  of  weight  in  the  apparatus  was  800 
milligrammes.  The  quantity  of  acid  contained  m  the  sorbate  of 
lead  must  have  been,  according  to  this  analysis,  330  miUigrammes* 
From  these  data  we  learn,  that  the  sorbic  acid  is  composed  of 

Hydrogen 16*8 

Carbon 28*3 

Oxygen • , 64'9 

100^ 

With  respect  to  the  relation  which  the  constituents  of  the  acid 
bear  to  each  other,  they  appear  to  be  nearly  as  the  numbers 
pne,  two,  and  three.  Ihe  relation  which  exists  between  the 
quantity  of  oxygen  in  the  acid  and  that  (>f  the  bases  which  it 
saturates  is  as  four  to  one.  As  the  pure  sorbic  acid  appears  to 
be  without  odour  and  without  colour,  and  of  an  agreeable  flavour, 
the  author  suggests  that  it  might  be  substituted  for  the  tartaric 
^d  citric  acids  in  medicine  and  the  arts. 


Article  VII. 


On  the  colouring  Constituent  of  Roses,  and  of  the  Flowers  and 
Leaves  of  other  vegetable  Bodies.  In  a  Letter  to  the  Editors, 
By  Edward  Daniel  Clarke,  LL.D.  Professor  of  Mineralogy 
in  the  University  of  Cambridge,  &c. 

{Continued  from  No.  II.  Vol.  xii.  p.  128.) 
GENTLEMEN, 

In  the  conclusion  of  the  thirteenth  article  of  your  number  for 
August,  I  promised  to  continue  my  observations  upon  the 
colouring  constituent  of  vegetables,  and  to  ascertain,  if  possible, 
whether  this  principle  ought  in  every  instance  to  be  ascribed'  to 
iron.  The  presence  of  iron  in  thosebodies  will,  perhaps,  appear 
to  be  evident  when  I  have  communicated  the  result  of  a  few 
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subsequent  experiments ;  and  if  it  be  considjered  how  Yery 
inconsiderable  a  portion  of  this  metal  communicates  a  blue 
colour  to  the  sapphire  and  a  red  colour  to  the  ruby,  it  is  hardly 
possible  to  conceive  that  any  notable  portion  of  it  can  exist 
in  the  flowers  and  leaves  of  plants  without  being  manifested  by 
some  of  the  various  hues  by  which  the  metal  is  characterized  in 
its  different  combinations,  when  acted  upon  by  hght,  heat>  and 
atmospheric  air. 

Before  I  proceed  to  detail  any  of  these  experiments,  it  is  proper 
to  notice  some  very  powerful  objections  which  have  occurred 
respecting  the  presence  of  iron  in  the  precipitate  which  I  ob- 
tained from  the  infusion  of  roses,  by  means  of  ammonia,  as  men- 
tioned in  my  last ;  of  which  I  transmitted  a  portion  to  you,  and 
to  other  eminent  chemists,  soon  after  the  pubUcation  of  my 
former  letter.  This  precipitate  was  found  to  bum  to  di  white  ashf 
in  which  no  portion  of  iron  could  be  detected  sufficiently  consi- 
deraUe  to  entitle  it  to  the  distinction  of  a  colouring  agent ;  and 
hence  it  was  inferred,  as  a  probable  conjecture,  that  the  metallic 
iron,  which  I  sent  also  to  you,  was  due  to  the  prussiated  alkali 
used  in  the  experiment.  In  answer  to  which,  it  may  be  urged 
that  we  must  cease  to  employ  this  re-agent  as  a  test  of  the  pre- 
sence odron,  if  the  mere  touch  of  a  glass  rod,  dipped  in  a  solu- 
tion of  prussiate  of  potass,  be  capable  of  communicating  such  a 
considerable  portion  of  the  metal,  to  fluids  before  destitute  of  it, 
as  to  account  for  the  metallic  and  magnetic  beads  exhibited  to 
you,  and  which  were  obtained  from  such  inconsiderable  volumes 
of  a  solution  as  test-tubes  are  fitted  to  contain.  But  I  trust  I  shall 
be  able  to  show,  that  the  iron  is  really  due  to  the  vegetable  infu- 
sion to  which  it  was  ascribed  ;  having,  by  means  of  other  tests 
and  other  experiments,  not  Uable  to  these  objections,  obtained 
the  same  results ;  not  only  from  the  petals  of  roses,  but  from  the 
leaves  of  plants,  and  from  flowers  of  all  colours.  It  must 
remain,  therefore,  for  your  chemical  readers  to  determine, 
'whether  iron,  existing  under  such  various  modifications,  and 
differing  only  a^  to  its  quantity,  however  decisively  its  presence 
may  be  demonstrated,  ought  to  be  considered  as  having  any 
€>onnexion  with  the  colour  of  the  vegetable  in  which  it  resides. 

(A.)— The  colouring  principle  in  vegetable  extracts,  whatever 
l>e  its  nature,  being  soluble  in  water,  as  admitted  by  Chaptal^ 
stud  also  by  Thenardy-^  with  whose  observation  I  terminated  the 
last  communication  1  made  to  you  upon  the  subject,  I  resolved 
to  try  an  experiment  with  the  petals  of  the  damask  rose,  using 
ao  ouier  solvent  than  water.  For  this  purpose,  i  made  an  infu- 
sion, by  boihng  distilled  water  in  a  Rorence  flask,  and  pouring 
^  it,  in  a  boUing  state,  upon  a  quarter  of  a  pound  of  the  dried  petals, 

*  ^  Noiking  more  is  aecessary  than  to  fnfase  these  substances  in  water,  for  tlie 
parpose  of  extracting  their  colooring  principle.*' — ChaptaVs  Chemistry,  vol.  iii* 
p.  151.,    London,  1795. 

f  Traits  de  Chimie,  Ume  troisieme  (1716),  p.  S16.    Pam^  \%\b. 
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which  I  left  in  a  porcelain  vessel  for  several  hours*     Afterwfurds 
collecting  the  clear  infusion  which  had  assumed  a  deep  red 
colour^  I  submitted  it  once  more  in  a  Florence  flask  to  the  heat 
of  an  Argand  lamp,  and  evaporated   the   whole  to  dryness. 
There  remained,  at  the  bottom  of  the  flask,  a  black  carbonaceous 
substance  which  had  the  smell  of  burned  sugar,    A  portion  of 
this  substance  being  placed  within  a  cavity  scooped  in  a  stick  of 
charcoal,  was  exposed  to  the  action  of  the  common  blow-pipe ; 
and,  as  it  fused  very  readily,  it  was  soon  reduced  to  a  very  small 
black  bead  ;  which,  resisting  the  utmost  action  of  the  blow-pipe, 
was  held  for  a  considerable  time  in  a  state  of  fusion,  attended 
with  phosphorescence  and  ebullition.     After  being  cooled,  its 
form  was  perfectly  globular,  and  it  was  attracted  and  taken  up 
by  a  magnet.    It  was  then  hard  enough  to  be  driven  into  the 
end  of  a  deal  splinter,  and  filed.    Particles  with  metallic  lustre 
were  by  this  means  rendered  conspicuous.    I  have  sent  one  of 
these  beads  to  you  for  examination,  corresponding  in  appearance 
with  the  iron  I  before  transmitted  to  you,  and  having  the  same 
magnetic  character.     But  in  other  trials,  made  with  the  same 
carbonaceous  substance,  sometimes  I  obtained  the  black  magnetic 
beads,  and  at  other  times,  owing  to  causes  I  am  unable  to 
explain,  it  burned  to  2^.  white  ash,  containing  no  magnetic pd^cles. 
The  same  substance  being  exposed  to  the  action  oi  the  gm 
blow-pipe,  exhibited  combustion  with  minute  sparks,  and  was 
speedily  converted  into  a  white  opaque  glass;  probably  owing  to 
m  portion  of  lime  which  has  been  detected  m  the  precipitate 
thrown  down  by  ammonia  from  the  infusion  of  roses,  as  described 
in  my  last  letter ;  and  which  acting  as  a  solvent  for  the  colouring 
matter,*"  may,  perhaps,  explain  the  presence  of  a  metallic  oxide 
in  the  vegetable. 

(B.) — ^The  magnetic  beads,  mentioned  in  A,  being  dissolved  in 
acids,  and  the  acid,  in  every  instance,  evaporated  to  dryness, 
and  distilled  water  added,  and  afterwards  filtered,  tincture  of 
galls  threw  down  a  dark  precipitate ;  and  prussiated  alkali,  a 
deep  emerald  green  precipitate ;  the  latter,  collected  on  a  filter, 
became  afterwards  blue. 

(C.) — The  precipitates  mentioned  in  B  exposed  to  the  action 
of  the  common  blow-pipe  upon  charcoal,  were  again  converted  into 
beads  acting  upon  the  magnet;  and  after  admitting  the  action  of 
the  file  again,  disclosing  a  metallic  lustre.  Exposed  to  the  gm 
blow-pipe,  combustion  with  scintillation  ensued,  as  in  the  comr 
bastion  of  particles  of  iron. 

(D.) — ^The  presence  of  iron  appearing  to  have  been  thus  satis- 
factorily ascertained  in  the  carbonaceous  substance  obtained  by  h 
the  evaporation  to  dryness  of  an  infusion  of  roses,  as  related  in 
A,  some  of  this  substance  was  triturated  m  a  porcelain  mortar, 
and  being  reduced  to  a  fine  powder,  was  boiled  in  diluted 


*  See  Chaptal,  toI.  iii.  p.  154. 
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mariatic  acid.  The  acid  being  then  filtered,  was  evaporated, 
with  gentle  heat,  to  dryness ;  and  distilled  water  afterwards 
added  and  filtered.  The  surface  of  the  clear  filtered  liquor  was 
now  touched  with  a  glass  rod,  dipped  in  tincture  of  galls ;  a  pale 
whitish  precipitate  appeared  which,,  upon  warming  the  liquor, 
became  chocolate  brown,  and  afterwards  bJack.  feome  of  the 
same  hquor,  in  a  separate  vessel,  touched  with  a  glass  rod  dipped 
in  a  very  diluted  solution  of  crystalUzed  prussiate  of*  potass, 
instantly  exhibited  an  abundant  blue  precipitate. 

From  the  foregoing  observations,  it  is  plain  that  the  petals 

.  of  red  roses  contain  iron ;  and,  perhaps,  the  medical  virtues 
ascribed  to  the  infusion  ofroses,  if  they  exist  at  all,  maybe  due 
to  the  very  inconsiderable  portion  of  the  metal  present  in  the 
infusion.  We  all  know  how  very  insignificant  are  the  chemical 
^constituents  of  many  chalybeate  waters,  destitute  of  which  their 
salutary  properties  no  longer  characterize  them  ;  and  also  that 
when  art  attempts  to  supply  what  Nature  has  thus  sparingly 
afforded,  the  same  deficiency  ensues. 

Afterwards  I  submitted  other  vegetable  bodies  to  a  similar 
investigation,  and  found  evident  traces  of  irofi,  although  not 

'  always  in  equal  quantity,  in  the  petals  of  blue^  yellow^  and  white 
flowers,  and  in  the  green  leaves  of  several  plants,  especially  in 
the  petals  and  leaves  of  centaurea  cj/anus,  verbascum  thapsuSy phlox 
pamcvJata  alba,  alceajici folia,  &c.  &c.  White  flowers  coritaia 
the  smallest  portion  of  the  metal ;  and  its  exhibition  is  more  diffi- 
cult during  their  examination  than  in  other  instances.  Infusions 
made  of  the  green  leaves  of  the  Jig-tree  are  sometimes  used^  when 
highly  concentrated,  to  remove  grease  spots  from  black  cloths 

:  and  stuffs.  I  examined  an  infusion  of  this  kind  made  with  dis- 
tilled water,  two  quarts  of  it  being  reduced  by  boiling,  in  glass 
FBSsels,  to  a  pint.  From  this  infusion,  a  single  drop  of  tincture  of 
^aiis  immediately  threw  down  a  whitish  precipitate,  which  sepa- 
rated and  became  darker  by  being  heated ;  and  when  collected  on  a 
filter  was  found  to  contain  iron.  Ammonia  caused  a  more  copious 
precipitate  of  the  same  nature,  but  of  a  mud  colour ;  and  this 
also  contained  iron.  The  saine  results  were  obtained  in  the 
examination  of  an  infusion,  similarly  made,  of  ivy  leaves.  The 
most  remarkable  results,  as  being,  perhaps,  the  most  satisfac- 
tory, were  obtained  from  a  concentrated  infusion  made  with  the 
green  leaves  of  the  lilium  tigrinum,  or  tiger  lily.  From  this  in- 
fiision,  a  gallate  of  iron  was  instantiy  separated,  simply  by  touch- 
ing the  surface  in  a  test-tube  with  a  glass  rod  dipped  in  tincture 
of  galls,  and  afterwards  heating  the  infusion  to  the  boiling  point. 
Ammonia,  being  substituted  for  the  tincture  of  galls,  threw  down, 
as  before,  a  more  copious  precipitate  containing  iron. 

I  remain,  Gentlemen,  yours,  &c. 

^    Cambridge,  Sept.  15,  1818.  EdwABD  DaNIEL  ClARKE. 
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Article  VIII. 

On  Improvements  in  Printing.    By  Thomas  Gill,  Esq. 
(To  the  Editors  of  the  Annals  of  Philosophy,) 

No;  1 1,  Covent  Qarden  Ckambmn, 
GENTLEMEN,  Sept.  14»  1818. 

Having  had  my  attention  directed  lately  to  the  important  arts 
of  letter-press  and  copper-plate  printing,  and  having  obtained  a 
knowledge  of  several  new  and  useful  improvements  therein,  I 
«hall  maRe  no  apology  for  communicating  them  to  the  pubUc, 
through  the  medium  of  your  Annals. 

The  improvements  made  in  the  typographic  art  by  the  late 
Earl  Stanhope,  and  particularly  in  forming  the  press  of  that 
unyielding  substance  cast  iron,  instead  of  the  elastic  mateiialt 
before  used,  in  making  tibe  platteu  and  table  with  truly  plane 
surfaces,  and  in  working  the  screw  by  a  combination  of  levers, 
has  given  the  means  of  taking  o£f  sa  impression  from  a  much 
larger  surface  at  once  than  could  ever  be  done  with  the  old 
|>re»»e8  ;  and  the  art  of  making  paper  by  machinery  in  long  con- 
tinued sheets  has  also  afforded  another  important  aid  tothii 
object. 

This  increased  size  is,  however,  attended  with  the  inconve. 
nience  of  causing  much  greater  labour  to  the  pressmen ;  and  it 
Ins  accordingly  been  the  study  of  several  ingenious  mechanics 
to  cause  the  press  to  be  worked  with  more  ease,  and  particularij 
to  introduce  other  contrivances  in  place  of  the  screw,  which, 
although  a  powerful  agent,  moves  with  very  great  friction. 

Mr.  Mednurst  was,  1  believe,  amongst  the  first  to  substitute 
another  movement,  which,  hoivever,  has  never  been  brought 
into  general  use ;  Mr.  Ruthven  constituted  a  new  combination 
of  levers ;  and  Messrs.  Cogger  and  Scott,  circular  inclined 
planes ;  and  lately  an  alteration  of  Mr.  Medhurst's  contrivance: 
still,  notwithstanding  all  these  endeavours,  a  great  exertion  of 
human  strength  is  required  in  v/orking  these  presses. 

I  am,  however,  glad  to  state,  that  this  evil  is  now  in  a  veiy 
great  degree  alleviated,  by  the  introduction  of  the  Columbian 
press,  invented  by  Mr.  George  Clymer,  of  Philadelphia,  several 
of  which  are  now  in  use  in  different  printinfi^  establishments  of 
this  metropolis  with  very  great  advantages  indeed  in  point  of 
power  and  ease  in  working  over  other  presses. 

Printing  by  machinery  is  also  making  considerable  progres* 
in  this  countiy,  particulaily  by  Sir.  Koenig's  machines  at  Messrs- 
Bensley's,  Messrs.  Taylors',  and  the  Times  newspaper  printing 
offices,  and  by  Messrs.  Applegart  and  Cowper's  new  invented 
machine. 

We  are  at  present,  however,  outdone  by  our  trans-adantic 
competitors,  insomuch  that  the  Bible  is  now  printed  in  North 
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America  in  the  very  short  period  of  three  minutes!  This  is  effected 
chiefly  by  the  employment  of  cylinders  covered  with  stereotyped 
plates,  a  contrivance  which  I  invented,  and  endeavoured  to  get 
carried  into  effect  in  this  country  upwards  of  eight  years  since, 
and  which  at  length  is  now,  I  believe,  introducing  here  by 
degrees. 

Mr.  Donkin  has  much  improved  the  machine  for  printing  by 
means  of  types  fixed  upon  the  flat  sides  of  revolving  polygons, 
originally  invented  by  Mr.  Wm.  Smith,  the  geologist,  and  IVIr* 
Bacon,  of  Norwich  ;  and  particularly  by  the  introduction  of  a 
permanently  elastic  inking  roller,  the  composition  of  which  is 
also  substituted  in  other  printing  houses  in  the  forms  of  balls  and 
rollers,  with  very  considerable  advantages  over  the  usual  balls, 
which,  as  is  well  known,  are  covered  with  sheep's  skin,  prepared, 
and  kept  in  a  state  of  use  by  a  peculiarly  offensive  process. 

I  am  happy  in  being  enabled  to  add,  that  the  health  and  com- 
tort  of  persons  employed  in  the  very  laborious  business  of 
eopper'^plate  printing  may  now  be  very  much  promoted  by  the 
adoption  of  an  improvement  recently  made  by  Mr.  Ramshaw,  of 
Fetter-lane,  and  for  which  he  has  been  very  deservedly  honoured 
^ith  the  gold  Isis  medal  of  the  Society  of  Arts,  namely,  inheat- 
ms  the  copper-plates  by  means  of  steam,  supplied  by  one  boiler 
omy  to  many  cast  iron  receptacles  with  flat  tops,  on  which  tiw 
plates  are  laid,  and  heated  with  great  convenience  and  uniformity 
to  receive  the  ink,  instead  of  employing  as  many  open  vessds 
#ith  charcoal  constantly  burning  in  them,  which,  besides 
destrojing  the  oxygen  oi  the  atmospheric  air,  produced  much 
4Sarbonic  acid  gas,  and  consequently  very  much  injured  the  health 
of  the  pressmen,  enfeebled  them,  and  rendered  them  much  more 
liable  to  ruptures  from  the  violent  exertions  they  are  obUged  to 
make  ia  that  laborious  employment.     I  am,  Gentlemen, 

Your  most  obedient  servant, 

Thomjis  Gill 


Article  IX. 

Analyses  of  Books. 


Joumal  of  a  Residence  in  the  Island  of  Iceland  during  the  Yean 
1814,  1815,  ^c.     By  Ebenezer  Henderson, 

The  main  object  of  Dr.  Henderson's  visit  to  Iceland  was  to 
wperintetid  the  distribution  of  a  number  of  copies  of  the  Scrips 
titties,  provided  for  the  use  of  the  inhabitants  by  the  British  and 
Foreign  Bible  Society.  For  this  purpose  he  made  the  tour  nearly 
of  the  whole  coast,  and  crossed  two  or  three  times  the  dreaary 
tijnmhabitable  wastes  that  occupy  the  interior  of  the  couxLtx^. 
He  thus  had  an  opportunity  of  examining  a.  mLUcViVax^^x  -^q^tNajotl 
of  ih9  island  tAan  has  fallen  under  tbe  notice  o^  ^^vj  xjio^^xa 
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traveller ;  and  although  not,  strictly  speaking,  a  man  of  science, 
has  collected  much  new  and  interesting  matter  relative  to  its 
mineral  history.  The  following  summary  of  his  observations  on 
this  subject  will,  it  is  hoped,  prove  acceptable  to  the  readers  of 
the  Annals, 

From  Reykiavik,  the  capital  of  the  island,  Dr.  H.  undertook 
three  distinct  journeys.  In  the  first,  he  proceeded  to  the  Gey- 
sers, then  crossing  the  interior  of  the  island  in  a  N.N. E.  direction 
he  arrived  at  the  head  of  the  Eyafiord  on  the  north  coast; 
thence,  after  a  short  excursion  to  the  west,  he  proceeded  along 
the  coast  in  an  easterly  direction,  visited  the  volcanic  neighbour- 
hood of  Mount  Krabla,  traversed  the  eastern  part  of  the  island, 
and  returned  to  Reykiavik  along  the  whole  of  the  southern  coast. 
His  second  journey  included  nearly  the  whole  of  the  western 
coast,  together  with  such  parts  of  the  north-western  as  were 
accessible ;  and  on  his  return  he  traversed  the  interior  of  the 
island  somewhat  to  the  east  of  the  parallel  of  Reykiavik.  Hie 
third  journey  included  the  tract  between  the  two  former  ones. 

The  central  parts  of  Iceland  appear  to  be  wholly  uninhabited 
except  by  a  few  roving  banditti,  the  existence  of  whom,  how- 
ever, of  late  years,  is  rather  suspected  than  ascertained.  Phuns 
of  loose  volcanic  sand,  black  rough  ridges  of  lava  many  miles  in 
length,  deserts  of  loose  stones  and  clay,  deeply  ploughed  by 
torrents  of  hot  and  of  cold  water,  which,  during  the  tremendous 
convulsions  to  which  the  island  has  been  subject,  have  descended 
with  irresistible  fury  from  the  snow^s  and  glaciers  of  the  usually 
inactive  volcanoes,  cones  of  a  black  or  lurid  red  colour  exhaling 
sulphureous  vapours,  jets  of  steam  and  of  boihng  water,  the  roar- 
ing rush  of  which  is  almost  the  only  sound,  except  that  of  the 
tempest,  which  wakes  the  echoes  of  these  forlorn  solitudes- 
such  is  the  scenery  which  composes  the  interior  of  the  country 
as  far  as  it  is  known  to  the  inhabitants  of  the  valleys  and  of  the 
coasts.  Patches  of  coarse  grass  and  herbage,  at  intervals  of  six 
to  20  miles,  just  sufficient  for  a  day's  sustenance  to  a  score  of 
horses,  afford  the  possibility  of  traversing  these  deserts  during  a 
few  weeks  in  the  summer.  The  following  extract  from  Dr.  Hen- 
derson's journal  presents  the  whole  scene  in  all  its  shuddering 
reality. 

*'  Next  morning  we  were  under  the  necessity  of  prosecuting  oar  journey,  the 
horses  having  eaten  all  the  grass  in  the  vicinity  during  the  night,  and  we  had  a  ride 
of  more  than  80  miles  to  the  next  station.  During  the  fir:it  three  hours,  we  had 
rather  a  tedious  ride  up  the  steep  ascent  covered  with  broken  lava,  which  extends 
along  the  west  side  of  the  mountain  till  we  gained  its  summit,  called  BI4fells-iiAls, 
where  there  is  a  passage  bet  ween  that  mountain  and  the  immense  chain  uf  ice-moun- 
tains in  the  interior.  From  this  elevation  we  had  a  mo^t  commanding  prospect 
of  the  whole  level  tract  of  country,  which,  beginning  at  Haukadal,  and  stretching 
past  Skalholt,  opens  into  the  extensive  plains  between  Mount  Hekla  and  the  sea. 
.Several  miles  behind  Thingvalla  lay  the  large  volcanic  mountains  called  Skialdbried 
and  Tindafiall ;  and  between  us  and  this  latter  mountain  a  regular  chain  ()f  high 
conical  mountains  commenced,  whir  h  stretched  to  a  considerable  distance  along  ^e 
base  of  the  neighbouring  Yukul.  The  blackness  of  their  appearance  formed  a 
perfect  contrast  to  the  whiteness  of  the  peTeuxua\«^oYi&\)c\i\iid.tick^\a«    What  par' 
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ticalarly  struck  us  was  the  majesty  of  the  va^t  ice-mountain,  which  extends  from  a 
little  to  the  east  of  Tindafiall,  in  a  westerly  and  northerly  direction,  to  the  dist- 
ance of  not  less  than  100  miles  across  the  interior  of  the  island. 

*'  Desceiidinf:  by  the  west  end  of  BUfell,  which  here  consists  of  immense  irrefrulav 
masses  of  dark  brown  tuffa,  we  came  again,  in  the  course  of  a  short  time,  io  the 
Jlviti,  near  its  egress  from  a  large  lake,  to  which  it  gives  the  name  of  HvitJLryatn. 
The  whole  of  the  western  margin  of  this  lake  is  lined  with  magnificent  glaciers, 
which,  before  meeting  the  water,  assume  a  hue  of  the  most  beautiful  green.  It 
abounds  with  excellent  fish,  and  used  to  be  much  frequented  in  former  times  by  the 
peasants  in  the  south.  At  the  fording-place,  the  river  may  be  about  100  yards 
arfoss ;  and  we  found  it  in  some  places  so  deep,  that  our  horses  were  on  the  point 
of  swimming.  It  is  certainly  the  most  formidable  river  in  this  quarter  of  Iceland  ; 
and  is  often  unfordable  for  weeks  tc^ether,  when  travellers,  coming  from  the  de- 
sert, are  not  uofrequently  reduced  to  great  straits,  by  the  consumption  of  the 
food  they  had  provided  for  their  journey. 

*'  On  leaving  the  Hvitft,  we  encountered  a  long  tract  of  volcanic  sand,  with  here 
and  there  insulated  stones,  of  an  immense  size,  which  must  have  been  erupted  from 
the  Kerlingar-fialla  volcanoes,  situated  at  the  distance  of  15  or  20  miles  in  an  east- 
erly  direction.  Most  of  these  volcanic  mountains  form  beautiful  pyramids,  and 
MNneof  them  are  of  a  great  height,  and  partially  covered  with  snow.  The  cone,  in 
the  remote  distance,  is  most  perfectlj^  formed,  and  is  quite  red  in  appearance, 
arising  from  the  scoriae  deposited  on  its  sides.  None  of  these  volcanoes  have  ever 
been  explored  ;  nor  have  I  so  much  as  met  with  their  names  in  any  description  of 
the  ixland  that  1  have  seen.  From  the  peasant  at  Holum,  who  has  proceeded  seve- 
ral times  to  the  vicinity  in  search  of  moss,  I  learned  that  a  very  extensive  tract  of 
lava  stretches  between  them  and  the  ancient  road,  called  Spreingi-sand;  and  at  one 
place  he  observed  much  smoke,  which  be  supposed  arose  from  springs  of  boiling 
water. 

*'  At  four  o'clock  we  came  to  the  Black  River  (Svart4),  fording  which  we  fell  in 
with  an  extensive  tract,  known  by  the  name  of  the  Kialhraun,  which  has  been 
at  least  twice  subjected  to  fiery  torrents  from  a  volcano  in  the  neighbourhood  of 
Bald-Yokul,  if  not  from  the  Yckul  itself.  This  lava  is  upwards  of  20  miles  in 
length,  and  in  some  places  five  or  six  in  breadth.  Here  the  road  divided:  that 
called  Kialvegur,  leading  to  Skagafiord,  lay  to  the  left,  across  the  lava;  whereas 
the  way  to  Kyafiord,  which  we  pursued,  ran  along  its  eastern  margin,  now  on  one 
side  of  the  Black  River,  and  now  on  the  other.  After  travelling  about  eight  miles 
farther,  over  a  very  stony  tract,  we  came  to  the  station  of  Grinaness,  which  we 
found  to  be  the  termination  of  a  very  ancient  stream  of  lava,  mostly  covered  with 
moss  and  willows,  and  having  only  a  little  grass  in  the  cavities,  which  have  been 
formed  by  the  bursting  or  falling  in  of  the  crust.  Inhospitable  as  it  appeared,  we 
were  obliged  to  stop,  as  we  were  exposed  to  a  heavy  rain,  and  the  next  green  spot 
was  about  50  miles  distant. 

*'  On  the  afternoon  of  Monday,  the  first  of  August,  we  commenced  the  worst  stage 
on  our  wholejourney.  Our  road,  which  at  times  was  scarcely  visible,  lay  along 
the  west  side  of  the  Hof,  or  Arnarfcll  Ydknl,  a  prodigious  ice  mountain,  stretch- 
ing from  the  volcanoes  above-mentioned,  in  a  northerly  direction,  for  upwards  of  50 
miles,  when  it  turns  nearl^r  due  east,  and  extends  to  nearly  30  miles  in  that  direc- 
tion. We  rode  at  no  great  distance  from  it  for  the  space  of  ^  hours,  and  were  all 
the  time  exposed  to  a  cold  piercing  wind  which  blew  from  that  quarter.  About 
II  at  night  we  came  to  the  Blanda,  or  Mixed  River,  the  waters  of  which  were  of  a 
bluish  colour,  and,  dividing  into  upwards  of  a  dozen  of  branches,,  they  rendered 
our  passage  both  tedious  and  troublesome.  Near  the  north-west  corner  of  the 
Yofcul,  a  great  number  of  curiously  shaped  hills  presented  themselves  to  our  view, 
which  we  found,  on  approaching  them,  to  be  partly  volcanic  and  partly  immense, 
masses  of  Yokul,  intermixed  with  drosses  and  fragments  of  lava,  which  havebeeu 
separated  from  the  mountain  during  some  of  Its  convulsions,  and  hurleJ  along  to 
their  present  situation  by  the  inundations  K  has  poured  down  upon  the  plains.  At 
10  minutes  before  three  o'clock  in  the  morning,  as  we  had  got  quite  surrounded  by 
these  hills,  and  were  almost  shivering  with  cold  (the  waters  being  covered  with  fresh 
ice),  we  were  gratified  with  a  view  of  the  sun,  rising  in  all  his  glory  directly  before 
ns.  The  globm  in  which  we  had  been  involved  now  fled  away;  and  we  obtained 
a  very  extensive  prospect  of  the  surrounding  country.  It  was  a  prospect,  however^ 
by  no  means  pleasing ;  for  to  whatever  side  we  turned,  nothing  was  visible  but  the 
devastations  of  ancient  fires^  or  regions  of  perpetual  frost." 
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The  middle  part  of  the  north  coast  appears  tio  be  bj*4kr  tke 
most  fertile  ;  tne  rivers  are  larger,  the  vales  broader;  the  inter- 
mediate country  less  rugged ;  and  the  Ybkuls,  of  snowy  motm- 
tains,  are  removed  to  a  great  distance  in  the  interior.-  Tlie  last 
remains  of  the  forests  of  Iceland  are  in  this  tract;  but  they  are 
now  fast  disappearing  in  consequence  of  the  improvident 
destruction  made  among  them  by  the  inhabitants,  and  thc^  sup- 
posed increasing  inclemency  of  the  seasons.  Stumps  of  biro! 
trees  more  than  two  feet  in  diameter  are  still  to  be  met  with. 

The  N.E.  quarter  of  the  island  is  one  of  the  chief  volcanic 
centres,  and  at  present  yields  nearly  the  whole  of  the  sulphior 
which  is  annually  exported  from  Iceland.  The  hot  springs  df 
Reykiahverf  exhibit  appearances  similar,  but  inferior  in  magtu^ 
ficence  to  those  of  the  geysers  in  the  south-west  of  the  island, 
and,  therefore,  need  not  be  presented  to  our  readers.  But  the 
description  of  the  scenery  in  the  vicinity  of  Krabla,  the  principal 
volcano  of  the  district,  forms,  perhaps,  the  most  interesting  por^ 
lion  of  Dr.  Henderson's  book,  as  far  at  least  as  the  haturd 
history  of  the  country  is  concerned. 

From  the  little  port  of  Husavik  the  travellers  proceeded  in-a 
southern  direction  till  they  came  upon  the  Lax&rdal,  a  rugged 
valley  filled  with  lava,  through  which  the  Laxa  pursues  its  ine^ 

SJar  course.  After  passing  a  few  miles  over  the  rOi:^  lav% 
ey  arrived  on  the  edge  of  a  deseit,  four  hours'  journey  across, 
consisting  of  sand,  pumice,  and.  other  volcanic  substencesi 
wholly  destitute  of  water  and  of  vegetation.  Beyond  the  saim 
extends  a  prodigious  stream  of  lava,  being  one  of  those  vduch 
issued  from  Ejrabla  between  tlie  years  1724  and  1730,  and  inus^ 
dated  nearly  the  whole  of  die  plain  along  the  northern  and 
eastern  shores  of  the  lake  Myvatn.  It  still  retains  the  original 
freshness  of  its  appearance.  In  colour,  it  is  as  black  ais  jet;  ihb 
blisters  and  cracKs  by  which  its  surface  is  diversiiickl  are  rf 
enormous  size,  and  most  of  the  chasms  are  completely'giafd^' 
and  present  the  most  beautiful  and  grotesque  stalactitical  mas»ei»*  , 

At  Reykiahlid,  one  of  the  faim-houses,  over«ruu  by  the^fieiyl 
deluge,  but  which  was  afterwards  rebuilt  on  neariy  *the  saafi^ 
SDOt,  the  travellers  encamped  for  the  night.   The  view  ftom  this^ 
place  is  in  an  extreme  degree  savage  and  desolate.     In  tconk  il^ 
the  Myvatn,  or  Gnat-lake,  and  the  whole  of  the  intervening' 
tract  is  one  vast  field  of  black,  rough,  and  cavernous  lava,  pre^' 
jecting  a  considerable  way  into  the  lake,  and  forming  inntmM^i^ 
able  creeks  and  promontories   along  the   gi'eater  part  ^scff  its 
northern  margin.    To  the  north-west  xise  a  number  of^bmaeei' 
hills  that  open  into  the  sandy  deserts,  leaving  whicb,  tW  ^yd^ 
wanders  over  an  extensive  tract  of  moor,  intersected  hfreif* 
conical  mountains,  till,  reaching  the  south  side  of  the  lake,  itftW 
in  with  several  huge  mountains  of  singular  formsj^  and  the  KiLmtfr|£ 
or  sulphur  mountains,  from  which  a  va^t  profusion  of  smoke^^ii^ 
constantly  a^^cending.  The  most  profound  and  death4ike  sitenW^^ 
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Ervadcs  the  whole  of  this  desolated  region.  The  glooih  of  the 
Le  b  jgreatly  augmented  by  the  small  black  islands  of  lava  with 
which  it  ia  studded;  and  the  pillars  of  vapour  ascending  in 
different  parts  from  the  surface  of  the  water  remind  the  observer 
that  the  destructive  element,  which  has  been  the  tremendous 
cause  of  the  surrounding  ruin,  still  lingers  there,  and  may  again 
wake  to  activity.  The  lake  is  reckoned  to  be  about  40  miles  in 
circuit,  but  is  shallow  from  the  floods  of  lava  that  have  been 
poured  into  its  basin. 

The  next  morning  they  resumed  their  journey  towards  the 
sulphur  mountains,  passing  over  considerable  tracts  of  lava  and 
Tdcauic  sand,  till  having  arrived  in  their  immediate  vicinity,  the 
increase  of  the  exhalations,  and  the  heat  and  unsoundness  of 
the  surfiu^,  obhged  them  to  advance  with  caution  over  the  more 
indurated  parts.  With  all  their  care,  the  feet  of  their  horses 
Occuuuonaliy  broke  through  the  crust,  forming  holes  through  which 
the  vapour  issued  in  great  abundance.  On  either  side  lay  vast 
beds  of  sulphur,  covered  with  a  thin  crust,  composed  of  aluminous 
efflorescences,  which  being  removed,  a  thick  bed  of  pure  sulphur 

Speared,  through  which  the  steam  issued  with  a  hissing  noise. 
te  sublimation  of  the  sulphur  is  caused  by  the  ascent  of  this 
Tapour^  and  its  abundance  and  P]Qurity  depend  considerably  on  the 
porosity  of  the  subjacent  soil.  The  tract  which  goes  by  the  name 
<^  tlie  Sulphur  Mountain  is  about  five  miles  in  length  and  one. 
mile  inbreadthy  extending  between  the  volcanoes  of  Krabla  and 
Leirhnukr,  and  joining  the  rid^  by  which  these  two  mountains 
are  connected.  The  surface  is  very  uneven,  displaying  large 
lianks  of  red  clay  and  sulphur,  the  crust  of  which  is  vanegated 
with  tints  of  blue,  yellow,  and  white. 

After  overcoming  with  great  difficulty  the  labour,  and  escaping 
tlie  dangers  of  the  ascent,  they  arrived  suddenly  on  the  edge  (U 
a»  abrupt  descent  of  more  than  600  feet,  at  the  bottom  of  vmich 
Icf  anm  of  12  large  cauldrons  of  boiling  mud,  roaring,  splashing, 
wd  aending  forth  immense  c^^  By  a  cir. 

caulOQa  route,  among  numerous  boili^  hot  quagmires,  they  at 
liBgih  airived  close  to  the  springs.  iSccepting  two  which  he  a 
slufft  dU^attce  firom  the  rest,  they  are  all  crowded  into  one  vast 
ohamn  in  the  lava.  Some  of  them  remain  stationary,  but  roar 
tmStiy,  and  emit  much  steam ;  others  boil  violently,  and  splash 
Amr  black  muddy  contents  round  the  orifice  of  the  pit,  while  two 
cr  tbrw  jet  at  intervals  to  a  height  of  from  i^e  to  15  feet. 

Fkwa  this  extraordinary  scene  they  passed  along  the  margin 
of  m  elmm  oi  lava,  covered  withj)umice  and  volcanic  sand  to 
4kb  baoe  of  Krabla;  and  with  mucn  difficulty  succeeded  in  mak- 
mg  diek  way  over  the  pumice  sand  and  slippery  clay  which  form 
dM  Mde  oimt  mountain.  After  an  hour's  climbing,  they  arrived 
■t  ft  Ttit  hoIloWf  forming  the  remains  of  the  crater,  in  the  middle 
efwliicli  kty  a  circular  pool  of  black  liquid  matter  at  lea&l  VQ^ 
tat  ia  diaaMftec  Neany  about  the  centre  o{  t\ie  ^oo\  '\&  ^xv  v^x- 
fircun  wbicb  a  wast  body  of  fluid,  cou^&ting  oi  ^a.\ftt  ^«v^!:^^^)=^ 
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and  black  clay,  is  ilirown  up,  and  which  is  equal  in  diameter  to 
the  column  ejected  by  the  ^reat  Geyser  at  its  strongest  eruptions. 
The  height  of  the  jets  vaned  greatly ,  rising  on  the  first  prmnl* 
sions  of  the  liquid  to  about  12  ket,  and  continuing  to  ascenay  as 
it  were,  by  leaps  till  they  gained  the  highest  point  of  elevation, 
which  was  upwards  of  oO  feet,  when  they  again  abated  much 
more  rapidly  than  they  rose.  While  Dr.  Henderson  continued 
there,  wnicn  was  about  an  hour,  the  eruptions  took  place  eyery 
fiye  minutes,  and  lasted  about  two  minutes  and  a  half. 

From  Krabla  Dr.  H.  proceeded  to  the  eastern  extremity  of  the 
island,  whence  he  returned  to  Reykiavik  along  the  southern 
coast ;  and  in  so  doing  passed  along  the  narrow  and  dangerouti 
tract,  extending  between  the  sea  and  the  Yokuls,  or  ice  mount- 
tains,  which  occupy  the  whole  interior  of  the  island  in  this 
quarter. 

The  Yokuls  are  mountainous  tracts,  varying  considerably  in 
elevation,  almost  the  entire  surface  of  which  is  covered  wiitti 
snow  and  glaciers.  Being,  perfectly  desert,  the  remote  .parts  of 
scarcely  any  of  them  have  been  explored ;  but  where  they  come 
in  contact  with  the  cultivated  or  inhabited  districts,  their  nodi- 
chievous  and  often  fatal  effects  are  but  too  well  known.  The 
glaciers  of  the  Alps,  according  to  Saussure  and  other  accurate 
observers,  are  often  found  to  encroach  somewhat  on  the  adjaceiU: 
lands  and  then  to  retreat,  partly  in  consequence  of  the  vicissi- 
tude of  the  seasons,  and  partly  from  the  accumulated  pressure 
of  the  water  from  the  melting  of  the  snow  filling  the  crevices  in 
the  ice,  loosening  more  or  less  its  adhesion  to  the  subjacent  rock, 
and  pushing  before  it  the  mass  of  the  glacier  till  the  water  has 
discnarged  itself  by  means  of  the  numerous  outlets  thus  formed, 
when  the  glacier  again  retracts  and  withdraws  nearly  to  its 
accustomed  Umits. 

The  above  phenomenon,  which  in  Switzerland  is  in  geneni 
little  more  than  an  object  of  philosophical  curiosity,  is  in  Icelaiifd, 
especially  on  the  southern  coast,  the  occasion  at  all  times  of 

freat  inconvenience,  and  occasionally  of  horrible  devastation, 
he  cause  of  this  is  in  part  the  enormous  accumulation  of  snow 
and  ice  which  takes  place  during  the  winter  in  these  high  lati^ 
tudes,  but  principally  the  circumstance  that  the  mountains  ob 
which  these  glaciers  rest  are  volcanoes.  Hence,  even  in  quiet 
years,  the  melting  of  the  ice  is  much  more  rapid  in  some-parts 
than  in  others,  and  tliis  melting  begins  from  the  bottom  ol'<  tht 
superincumbent  mass  of  ice,  which,  being  thus  undermined;  wh^ 
sides  with  a  loud  crash,  sending  forth  long  cracks  in  every  direic* 
tion,  and  pouring  out  torrents  of  water,  the  impetuosity  of  whioit 
bears  down  huge  stones  and  blocks  of  ice  into  the  river»,  thirt 
stopping  for  a  time,  or  rendering  excessively  dangerous  all  paik 
sa^e  at  the  fords.  In  the  mean  time  masses  of  tiie  glacier,  soiav 
miles  in  extent,  begin  to  move  forward  into  the  plain,  ptishii^^ 
before  them  rocks  of  considerable  magnitude  ;  and  in  the  couisa 
of  a  few  months  will  advance  Vvoli  a.  \su\^  ox  xusv^,^  after  wlttO;^) 
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fhejr  retract,  but  seldom  so  far  as  to  recover  their  original  situa- 
tion,  leaving  a  face  of  rock  or  a  waste  of  stones  on  which  no  soil 
can  ever  alter  accumulate,  and  which,  therefore,  is  lost  to  the 
inhabitants.  The  following  was  the  appearance  of  Breidamark 
Yokul  when  Dr.  Henderson  passed  by  it. 

.  **  All  along  the  margiD,  and  a  considerable  way  back,  were  deep  indentations, 
and.  In  some  places,  cliasms  of  an  immense  size,  that  penetrated  further  than  the  eye 
coold  reach,  and  in  which  I  could  hear  the  distant  dashing  of  the  water  as  it  fell 
from  the  surface  of  the  Yol^ul.  The  margin  consisted,  for  the  most  part,  of  large 
ihit  pieces  of  ice  lying  in  all  directions :  sometimes  it  was  as  perpendicular  as  a 
Wall;  at  others,  the  ice  lay  horizontally,  forming  vast  crysial  grottoes;  and,  what 
fmrtlcHlarly  struck  me,  was  a  number  of  small  cavities  and  cells,  in  such  parts  of 
ibt  surface  of  the  ice  as  were  not  exposed  to  the  sun,  which  were  filled  with  the 
most  beautiful  pyramidic  crystals,  from  a  quarter  of  an  inch,  to  an  inch  and  a  half 
In  diameter.  In  some  places,  the  interior  of  the  grottoes  was  completely  studded 
with  these  crystal  groups,  sparkling  with  a  dazzling  lustre,  and  assuming  Tarious 
hues,  according  as  they  were  more  or  less  exposed  to  the  light. 

*'  Towards  the  bottom  of  the  slope,  the  ice  has  collected  so  much  sand  and  clay, 
that  it  assumes  a  black  and  dark  grey  colour :  higher  up,  where  the  heat  of  the  son 
luBs  less  Influence,  the  winter  snows  remain  undissolved,  andgive  the  Yoknl  a  whiter 
appearance ;  and,  what  is  remarkable,  at  some  distance  from  the  margin,  a  vast 
.  aiuaber  of  round  pillars,  resembling  sugar-loaves,  only  more  pointed  at  the  top, 
|>ee;in  to  rise  above  the  surface,  and  extend  back  to  the  regions  of  snow.  Th&v  are 
quite  black  in  appearance,  and  may  be  from  three  to  ^  feet  In  height.  Where 
the  Yoknl  has  pushed  forward  in  one  direction  and  again  receded,  large  heaps  of 
day,  sand,  and  turf,  are  thrown  up,  so  as  to  form  a  catenation  of  small  hills  round 
Ub  base;  but  where  its  progress  is  continuing,  no  such  hills  are  seen;  only  furrows 
are  laid  open  in  the  sand,  by  the  sharp  projecting  pieces  of  ice,  and  the  sand  is 
niMedy  precisely  as  the  ground  by  a  plough,  to  either  side.  In  sdme  places,  I  could 
jilalnly  observe  the  motion  of  the  sand  ;  but  whether  it  arose  from  the  actual  pro- 
cess of  the  Yokul,  or  merely  from  the  dissolution  of  the  ice,  I  shall  not  determine^'* 

Occasionally  the  Ybkul  volcanoes  wake  to  activity,  and  then 
the  destructive  effects  of  an  ordinary  volcano  are  combined  and 
heightened  tenfold  by  the  immense  deluges  of  cold  and  of  hpt 
water  which  ^e  th.en  produced.  Four  times  daring  the  last 
century,  namely  in  1727, 1763, 1765 — 6,  and  1783,  has  this  part 
of  the  island  been  thus  desolated.  With  the  following  descrip- 
tion of  the  last  of  these  awful  visitations,  we  shall  conclude  our 
extracts  from  this  interesting  work. 

**  About  a  month  previous  to  the  commencement  of  the  eruption,  a  snbmariiie 
volcano  burst  forth  at  the  distance  of  nearly  70  miles  in  a  south-west  direction  from 
Cape  Beykianess  in  Guldbringe  Syssel,  and  ejected  such  an  immense  quantity  of 
poBiice,  Uiat  the  surface  of  the  ocean  was  covered  with  it  to  the  distance  of  160 
jpilet,  and  the  spring  ships  considerably  impeded  in  their  course. 
.  *^  The  Skaptilr  volcano,  so  called  from  the  river  of  the  same  name,  down  which 
the  greater  part  of  the  lava  was  poured,  is  situated  close  to  the  eastern  boundary 
•rWert  Skaftafeirs  Sys&el,  about  32  British  miles  due  north  of  Kyrkinbas  Abbey, 
and  near  the  contiguous  sources  of  the  rivers  T<in&,  Skapt&,  and  Hveriiiifliot.  It 
llci  principally  in  the  valley  called  Varm&rdal,  and  consists  of  about  20  red  copi- 
cal  hills,  stretching  in  nearly  a  direct  line,  from  E.N.K.  to  W.S.W.  which,  have 
lenred  as  so  many  furnaces,  from  which  the  melted  matter  has  been  discharged  into 
Ihitalley.    From  these  craters  the  lava  has  flowed  which  inundated  the  low  coun- 

E^  ihroi^  the  channel  of  the  Skaptft.     AVhat  flowed  down  the  Hyerfitfliot,  has 
I  itft  source  in  some  other  craters  situated  farther  to  the  north-east,  but  which  are 
evidently  connected  with  the  former  liills,  and  would,  in  all  probability j  have 

Caved  their  contents  down  VarmArdal,  had  it  not  been  completely  filled  with  the 
r%  which  had  already  been  emptied  into  it. 
.  '  **  From  the  1st  to  the  8th  of  June,  17Q3,  the  inhabUaiita  ot  N<}  e%V  %Vid\^^<t\V  % 
^ysel  were  alarmed  by  repeated  shocks  of  an  earthquake,  YfVi\cV\,  a%  \.\\e>j  A^aV's  \^- 
~  ia  HaiieBct,  Itit  no  reuoa  to  doubt  that  aome'dreadfuV  ^o\ca.\i\e  e^\\<^%v^^ 

u3 
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was  about  to  take  place.  Pitchiog  teuts  in  the  open  fields,  tbey  deserted  their 
houses,  and  awaited,  in  awful  suspense,  the  iMue  of  tliese  terrilyiBf  pnsaaitics. 
On  the  morning  of  the  8th,  a  prodif^ous  cloud  of  dense  smoke  darkcaed  theaiBo- 
sphere,  and  was  observed  to  be  continually  augmented  by  fresh  coiamai  arisilg 
from  behind  the  low  hills,  along  the  southern  base  of  which,  the  farms,  coutiMting 
the  parish  of  Sida,  are  situated.  A  strong  south  wind  prevented  the  doad.froia 
advancing  over  the  farms ;  but  the  lieath,  or  common,  lying  between  tbcm  andttie 
Tolcano,  was  completely  covered  with  ashes,  pumice,  and  brimstone.  The  eztreaie 
degree  to  which  the  earth  in  the  vicinity  of  the  vdlcano  was  heated,  melted  an  !«• 
mense  quantity  of  ice,  and  caused  a  great  overflow  in  all  the  riven  origiaatlng  in 
that  quarter. 

**  Upon  the  10th,  the  flames  first  became  visible.  Va<t  fire-spouts  were  seen 
rushing  up  amid  the  volumes  of  smoke,  and  the  torrent  of  lava  that  were  thrown  up, 
flowing  in  a  south-west  direction,  through  the  valley  called  Ulfarsdal,  till  it  reached 
the  river  Skaft&,  when  a  violent  contention  between  the  two  opposite  elements 
ensued,  attended  with  the  e<icape  of  an  amazing  quantity  of  steam  i  but  the  fiery 
'  current  niiimately  prevailed,  and,  forcing  itself  across  the  channel  of  the  river,  • 
completely  dried  it  up  in  less  than  24  hours ;  so  that,  on  the  1 1th,  the  ^kapllt  canld 
be  crossed  in  the  low  country  on  foot,  at  those  places  where  it  was  only  possible 
before  to  pass  it  in  boats.  The  cause  of  its  desiccation  soon  became  apparent  |  fbr 
the  lava,  having  collected  in  the  channel,  which  lies  between  high  rocks,  and  is  in 
many  places  from  400  to  600  feet  in  depth,  and  near  200  in  breadth,  not  only  filled 
St  up  to  the  brink,  but  overflowed  the  adjacent  fields  to  a  considerable  extent  i 
and,  pursuing  the  course  of  the  river  with  great  velocity,  the  dreadful  toneaC;of 
red-hot  melted  matter  approached  and  laid  waste  the  farms  on  both  sides.  In  the 
mean  time,  the  thuader,  lightning,  and  subterraneous  conenssions  were  coatimrd 
with  little  or  no  intermission;  and  besides  the  crackling  of  the  rocks  and  eaifth, 
which  the  lava  burned  iu  its  progress,  the  ears  of  the  inliabitants  were  •tiinnod:hy 
the  tremendous  roar  of  the  volcano,  which  resembled  that  of  a  large  caldroB  in. the 
most  violent  state  of  ebullition,  or  the  noise  of  a  number  of  massy  bellowa,  blofw- 
tng  with  full  power  into  the  same  furnace. 

**  The  t9rrents  that  continued  to  be  poured  down  proceeded  slowly  over  the  tract 
of  ancient  lava  to  the  south  and  south-west  of  8k&l,  which  underwent  a  fresh  fusioB 
and  was  heave<]  up  to  a  considerable  elevation..  It  also  rushed  into  the  subterra- 
neous caverns,  and  during  its  prc^ess  under  ground,  it  threw  up  the  crnst  cither  to 
the  side,  or  to  a  great  height  in  the  air.  In  such  places  as  it  proceeded  below  > 
thick  indurated  crust,  where  there  was  no  vent  for  the  steam,  thesurfiEice  was  bant 
in  pieces,  and  thrown  op  with  the  utmost  violence  and  noise  to  the  height  of  near 
180  feet. 

*'  On  the  18th  another  dreadful  ejection  of  liquid  and  red-hot  lava  proceeded 
from  the  volcano,  which  now  entirely  covered  the  rocks  that  had  towered  above 
tlie  reach  of  the  former  floods,  during  their  progress  through  the  channel  of  tbe 
SkaplA,  and  flowed  down  with  amazing  velocity  and  force  over  the  masses  that 
were  cooling,  so  that  the  one  stream  was  literally  heaped  above  the  other.  MasMs^ 
of  flaming  rock  were  seen  swimming  in  the  lava.  The  water  that  had  been  dam- 
med up  on  both  sides  of  its  course  was  thrown  into  a  violent  state  of  ebullition,  and 
overflowing  its  boundaries,  it  did  great  damage  to  the  grounds  of  Svinadal  aad 
Hvammur,  which  farms  had  already  been  attacked  by  the  edge  of  the  lava,  as  also 
to  the  underwood  of  Skapt^rdal  on  the  east. 

*'  Continuing  its  progress  the  following  day,  the  lava  divided  into  two  streams,  one 
of  which  flowed  with  the  same  velocity  as  the  day  before  due  south,  along  the  river 
Melquisl  into  Medellnnd ;  while  the  other  took  an  easterly  direction  over  th^  parish 
of  Sida,  burning  the  tract  about  Sk&larstapa,  and  running  with  inconceivable  lorce 
from  thence  to  Sl(ftlarfiall,  by  which  it  was  prevented  from  spreading  further  north. 
But,  rising  on  the  hill,  it  rolled  up  the  soil  before  it,  and  approached  within  190 
feet  of  the  church  and  houses  of  Skill,  and  overran  the  whole  tract  between  that 
place  and  Hollt.  As  Skftl  had  now  escaped  the  fury  of  two  successive  floods  of 
lava,  sanguine  hopes  were  entertained  of  its  safety  {  but  a  great  quantity  of  rahi 
having  fallen  on  the  21  si,  and  swelled  the  water  already  damtoed  up  in  the  valley, 
th'*  rhurrh,  the  parsonage,  and  out-houses,  were  completely  overflowed  {and  the 
whole  tract  was  observed  the  following  morning  to  be  covered  With  Mteriua 
state  of  violent  ebullition. 

*'  While  thcMe  awful  devastations  were  going  forward  in  the  division^  o^  Skap- 

Urtunt^a^  Medalland,  L^ndbrot,  and  Sida,  the  only  inconveniences  fislt  by.>,tlift|nba« 

bitants  of  Fl'uttfihyetfL  were  the  destniclVou  of  ve^tation  by  the  showers- of  rod-hot 

HonHt  andaahn  which  fell  npon  it,  a<i4  the  WpvisfguXVaia  «A  >2ift.Vai«a^bere  aad 

urater  with  mephitic  substances.  Tkie^haA/\ttAeft4s^^^**^**^*'**^^^''i*»««*' 
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toteldarka«if^  etpedal]yoDthe28lh  of  June,  when  it  wasso  thick,  tliatit  was  scarcely 
pourtble  at  noon  day  to  distioguish  a  sheet  of  white  paper,  held  up  at  the  wiodow, 
.ftoia  thft  blackaess  of  the  wall  on  either  side  ;  but  they  flattered  ttiemselves  in  ibe 
•hope  tbat  tbe  lava  would  soon  all  be  ejected,  and  at  all  events  that  it  woold  coo- 
tlooe  to  flow  in  the  direction  it  had  originally  taken.  However,  on  the  3d  of 
Angvflt,  tbey  were  alamed  by  a  quantity  of  smoke,  which  they  observed  arising 
oat  of  the  river  Hverfisfliot ;  and  as  tbe  heat,  which  was  also  found  to  be  in  tbe 
"Water,  daily  increased,  till  at  last  the  river  was  totally  dried  up,  they  concluded 
that  the  same  destraetion  was  about  to  be  poured  down  upon  them  which  had 
Qverwhelmed  the  parishes  to  the  west. 

*'  Nor  were  tb«r  apprehensions  without  foundation  ;  for  the  floods  of  lava  having 
«atlrdy  choked  up  the  Skapti,  and  all  the  low  channels  to  the  west  and  north  of 

'  the  volcano,  it  was  forced  to  assume  a  new  course,  and  running  in  a  south-east 
direction,  between  Mount  Blsengur  and  Uverfisfliot,  it  was  discharged  at  length 

•  info  that  river,  which  occasioned  vast  volumes  of  steam  and  smoke  to  arise  from 
that  quarter,' atteaded  with  dreadful  noises  and  lightnings.  The  burning  flood  now 
lao  down  the  empty  channel,  and  filling  it  to  the  brink  overflowed  the  low  grounds 
«■  both  sides  %  aitd,  by  the  evening  of  the  9th,  it  had  not  only  reached  the  outlet 

'  into  the  open  and  level  country,  but  in  the  course  of  a  few  hours  had  spread  itself 

;  to  the  distance  of  nearly  six  miles  across  the  plain,  and  stopped  up  the  road  between 
Itlotshverft  and  Sida.    The  volcano  still  eontinuing  to  send  forth  fresh  supplies  of 

.  Iftvs,  the  red-hot  flood  spread  itself  wider  and  wider,  and  in  its  progress  destroyed 
tbe  ikrms  of  £ystradal  and  Thver&rdal,  the  houses,  meadows,  and  neighbouring 
griNinds  of  which  are  so  completely  covered,  that  the  spot  where  they  lay  is  so 
loBger  visible.  It  also  did  considerable  injury  to  tbe  farms  Selialand  and  Tbverft, 
aiiid  obliged  their  Inhabitants,  as  well  as  the  whole  parish  of  Kilfafell,  to  flee  for 
their  safety  %  yet  tbe  abovennentioned  were  the  only  houses  it  burned.  Though 
this  branch  ceased  to  extend  over  the  low  country  after  the  end  of  August,  quanti- 
ties of  fVesh  lava  continued  still  to  be  thrown  up  out  of  the  volcano,and  anew  erup- 
tion is  said  to  have  taken  place  so  late  as  the  month  of  February,  1784,  during  tne 
greater  part  of  which  year  columns  of  smoke  were  observed,  to  ajscend  from  many 
parts  in  tbe  lava ;  and  it  had  not  quite  cooled  for  nearly  two  years  after  tbe  erup- 
tions were  over.* 

**  With  respect  to  the  dimensions  of  tbe  lava,  its  utmost  length  from  the  volcano, 
along  the  channel  of  the  Skapti  down  to  Hnausar,  in  Medalland,  is  about  50  miles, 
and  its  greatest  l»readth  in  the  low  country  between  12  and  15  miles ;  the  Hverfis- 

■  lliot  bnuM^  may  be  about  40  miles  in  length,  and  seven  at  its  utmost  breadth.  Its 
height  in  the  level  country  does  not  exceed  100  feet;  but  in  some  parts  of  the 
Skaptft  ebaanel  it  is  not  less  than  600  feet  high.-f-" 


Article  X. 

'    "^SCIENTIFIC   INTELLIGENCE,   AND    NOTICES    OF    SUBJECTS 

CONNECTED    WITH    SCIENCE. 

y  I.  Lectures, 

Mr.  Cooper  will  commence  his  autumn  course  of  lectures  on 
\  Practical  Chemistry  at  his  house,  89,  Strand,  on  Tuesday,  Oct. 
;  V;  13^  at  eight  o'clock  in  the  evening, 

^^i..  a  JJr.  Stephenson  will  commence  a  course  of  lectures  on  Natural 
■"  lliBtory,  on  Wednesday,  Oct.  14.    The  plan  of  the  course  is 
'^^l/^iQteu(}ed  to  embrace  a  general  outline  of  the  science  of  Natural 
r.;ii  Ilistory. 
* ' '■  ''Mr.  Mac  Kenzie  commences  his  next  course  of  lectures  on 

*<j/:  -Ir  4-  WheB  Mr.  Paalson  visited  this  tract  in  tbe  year  1794,  he  found  a  column  <^€ 
*  '•  MHbke  still  arbfaig  from  certain  parts  of  tbe  lava^  aad  iom«  oS  V\k«  i«ti\%n9vc«%^«^ 
'•'•'  "•lik'bot  water*  ^ 

fc  -'      f  CUefJmUce  S/ephensea's  deMriptioo  of  tbe  1&ruttl\ou  <»l  VIH^>  a^v&X^  ^ 
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the  Diseases  and  Operative  Surgery  of  the  Eye,  Oct.  5,  «t  nine 
o'clock  in  the  mornings  on  Mondays^  Wednesdays,  and  FridAysi, 
at  16,  Newman-street,  Oxford-street. 

II.  On  the  Proteus  anguinus. 

This  singular  animal  supposed  to  be  a  native  only  of  the  lake 
of  Sittich  in  Camiola,  whence,  in  times  of  flood,  it  escaped  into 
the  Cirknitzer  see,  and  which  was  generally  considerea  as  the 
larva  of  some  unknown  amphibious  animal,  has  lately  been  the 
subject  of  an  interesting  letter  from  M.  Rudolphi  to  Professor 
Linck. 

According  to  M.  Rudolphi  it  has  recently  been  discovered  in- 
the  grotto  of  St.  Madelaine,  near  Adelsbeig,  and  in  some  other 
amall  lakes,  or  pools,  in  the  vicinity,  in  sufficient  abundance  to 
haveetiabled  him  to  procure  14  individuals. 

The  manners  and  habitudes  of  this  animal  bear  a  great  resem- 
blance to  those  of  the  salamanders.  Although  the  eyes  of  the 
proteus  are  very  small,  and  covered  by  a  skm  of  considerable 
thickness,  the  animal  appears  very  sensible  to  light,  and  its 
motions,  when  thus  exposed,  are  very  brisk ;  the  veins,  aJso, 
beneath  the  transparent  skin  of  the  animal  become  at  the  same 
time  very  tur^d.  Although  capable  of  enduring  so  long  conti- 
nued an  abstmence  that  it  was  generally  supposed  to  take  no 
soUd  food,  M.  Rudolphi  has  found  in  the  stomachs  of  a  few  of 
them  the  remains  of  snails  and  of  other  small  animals. 

The  irritabihty  and  muscular  power  of  the  proteus  are  very 
feeble.  The  globular  particles  or  the  blood  are  larger  than  in 
any  other  known  animal,  and  its  lungs  are  a  sac  much  resenibling 
the  air  bladder  of  fishes ;  which  structure  admitting  only  of  a 
very  slow  decarbonization  of  the  blood,  appears  to  account  for 
the  very  singular  anomaly  of  the  conjunct  action  of  lungs  and 
gills  in  the  same  individual. 

Cuvier,  who  some  years  ago  dissected  a  specimen  of  the 
proteus,  demonstrated  m  it  the  presence  of  ovaries,  thus  render- 
mg  the  opinion  of  its  being  a  perfect  anin^al  and  not  a  larvi^ 
extremely  probable.  This  observation  has  been  fully  confirmed 
by  M.  Rudolphi,  who,  in  some  individuals,  has  detected  ovaries, 
and  in  others  testicles. 

III.  Notice  concerning  certain  Minerals  lately  discovered* 

Several  minerals  have  recently  been  discovered  in  the  veSlef 
cf  Fassa,  in  the  Tyrol,  and  in  different  parts  of  Germany,  which, 
by  Werner  and  his  pupils,  have  been  regarded  as  distinct  species; 
Stpecimens  of  these  having  been  sent  to  M.  Haiiy,  were  exa- 
mined by  him  and  by  M.  Cordier,  the  latter  of  whom  has  pub^ 
fished  a  paper  on  the  subject  (Ann.  des  Mines  for  1818j  p.  1), 
from  which  the  following  particulars  are  extracted. 

Albin, — ^This  mineral,  so  called  by  Werner  from  its  white 

colour,  occurs  at  Manaberff,  near  Anssig,  m  Bohemia,  imbedd^ 

412  cUnkstoae.    It  forms  tobercuiiax  mas^e^'toia'g,  ox  %!Ssasv^  wv 
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ties,  and  exhibiting  superficially  right  prisms  ^vith  square  base« 
terminated  by  truncated  pyramidB,  the  faces  of  which  are  placed 
on  the  angles  of  the  prism.  The  structure  of  the  grains  is  gra* 
nularly  fohated  with  joints  parallel  to  the  bases.  The  colour 
both  of  the  grains  and  crystals  is  an  opaG[ue  white.  When 
diiratted  in  hot  nitric  acid^  it  soon  gelatmizes,  and  the  same 
emct  takes  place  in  cold  acid  after  a  few  days.  From  these 
charactero  it  is  manifest  that  this  supposed  new  species  is  only, 
a  variety  of  mesotype. 

Egeran. — This  substance  has  been  so  named  by  Werner  from, 
the  place  where  it  was  discovered,  Eger,  in  Bohemia.  Its 
^angue  is  a  grey  quartz  covered  in  part  with  tremolite.  It  occurs 
m  the  form  of  small^  nearly  opaque  crystals,  of  a  deep  browns 
colour*  The  form  of  the  crystals  is  a  right  rectangular  prismi. 
eaclvlongitudinal  edge  of  wmch  is  replaced  by  a  facette  forming' 
an  angle  of  135^  with  the  two  adjacent  sides.  It  possesses 
natursu  joints  parallel  to  the  four  principal  sides  and  to  the  bases  i 
before  the  blow-pipe  it  melts  into  a  black  scoria.  Hence  it  ift 
clear  that  this  supposed  new  mineral  is  idocrase. 

Gehlenite.^-^&o  named  by  M.  Fuchs  in  honour  of  the  chemist; 
Gehlen.  It  was  discovered  in  the  valley  of  Fassai  and  has  thej 
form  of  small  rectan^ar  crystals,  sometimes  single^  often  imbri-* 
cated,  disseminated  m  a  gangue  j:)f  lamellar  calcareous  spar.  The 
form  of  the  crystals  is  a  right  prism  with  squEire  bases,  so  low  as 
to  be  almost  tabular.  The  colour  is  grey  with  a  greenish  or 
yellowish  ti^e.  The  surface  is  dull,  rough  to  the  touch  as  if 
corroded.  The  crystals  are  opaque,  or  nearly  so,  and  somewhat 
inferior  in  hardness  to  quartz.  The  fracture  is  uneven,  passing 
to  flj^tintery,  with  indications  of  joints  parallel  to  the  bases* 
Specific  gravity,  2*98.  Before  the  blow-pipe  it  melts  into  a 
brownish  yellow  transparent  glass,  which  soon  becomes  opaque 
and  scoriform  when  acted  on  by  the  interior  part  of  the  name^ 

It  is  to  be  remarked  that  the  crystals  are  often  traversed  by 
minute  veins  of  calcareous  spar,  and  when  reduced  to  impalpable 
jpowder,  the  mineral  dissolves  in  muriatic  acid,  and  the  solution 
gelatinizes.  The  same  property  has  been  observed  by  M.  Cor-^ 
dier  in  the  idocrase  of  JBarreges,  which  occurs  also  in  a  calca- 
reous base.  Hence  M.  Cordier  is  induced  to  regard  the 
gehlenite  as  a  variety  of  idocrase. 

Hehin^'-'^Tbis  substance,  so  named  by  Werner,  was  discovered 
ia  tibke  nune  of  Schwartzenberg,  in  Saxony.  It  occurs  in  ablack* 
ish  green  chlorite  mixed  with  blende  and  fluor,  in  the  form  of 
minute  disseminated  irregular  octohedrons,  of  a  pale  yellowish 
blown  colour*  Its  fracture  offers  no  indication  of  natural  joiats. 
Itjis^^aofter  than  glass,  and  melts  easily  before  the  blow-pipe  inta 
a  blfifckish  brown  glass.  The  mineral  acids  when  cold  appear, 
to  have  no  action  on  its  powder. 

;  'Peliwn-^&o  named  by  Werner,  was  discovered  at  Bod&Tss^^k^^ 
in  JBuvaria.    It  occurs  imbedded  in  grey  ^t^l^  v  m .  cx'j^Vsii&sx^ 
--■''■■■'"...  .   j« 
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grains  either  solitary  or  aggregated.    The  form  is  that  of  a  ■■ 
regular  hexahedral  prism  truncated  on  the  edges  and  aa^bai. 
In  form  and  other  cnaracters  it  perfectly  resembtes  the  diehroite 
of  Cape  de  Gatte,  and  of  India. 

Pyr^m. — By  this  name,  Werner  distinguishes  the  mineral 
found  m  the  vailey  of  Fassa,  and  to  which  the  name  of  faBsaite 
had  already  been  given  by  the  Italian  mineralogists.  In  its  ciy»- 
tallization,  its  structure,  and  other  essential  characters,  it 
perfectly  agrees  with  augite  (pyrox^e  of  Haiiy). 

IV.  On  Siriuniy  a  supposed  New  MetaL 

A  new  metal  is  said  to  have  been  discovered  by  Prof.  West, 
or  Vest,  of  Gratz,  to  which  he  gives  the  name  of  Sirium,  a  speci*^ 
men  of  which  has  been  sent  over  to  this  country.  This,  however, 
we  learn,  upon  bein^  examined  by  Dr.  Wollaston,  proves  to  be 
a  compound,  consisting  essentially  of  a  sulphuret  of  nickel  and 
cobalt,  with  a  minute  quantity  of  iron,  and  exhibiting  also  a  trace 
of  arsenic. 

In  the  Annalf  s  de  Chimie  et  de  Physique  for  May,  there  is 
an  account  of  this  supposed  metal  from  an  anon^oos  corr&* 
spondent  at  Vienna,  accompanied  by  some  observations  from  the 
eoitor ;  a  translation  of  which  will,  we  trust,  prove  interesting  to 
omr  readers.  : 

This  metal  is  procured  from  the  nickel  mine  of  Schladmineer, 
where  it  is  founa  united  to  a  large  quantity  of  arsenic  and  niwel, 
wipL  a  little  cpbalt  and  iron.  After  having  melted  the  ore  in  a 
crucible  with  glass,  it  is  pulverized  and  dissolved  in  nitric  acid ;  . 
the  excess  of  acid  i^  saturated,  and  the  acetate  of  lead  is  then 
added :  aja  arseniate  of  lead  is  precipitated,  but  a  portion  of 
arsenic  still  remains  in  solution.  The  excess  of  lead  is  separated 
by  sulphate  of  soda,  the  fluid  is  filtered,  and  a  Uttle  acid  is 
aad,ed,  which  is  necessary  to  obtain  the  Sirium  in  a  state  of 
purity.  After  having  passed  a  current  of  sulphuretted  hydrogen  ' 
thx^ugh  the  solution,  it  is  neutrahzed  by  carbonate  of  potwi, 
until  a  flocculent  precipitate  is  fcnrmed,  which  is  not  re-dissolvedi 
if  we  then  pass  a  second  current  of  sulphuretted  hydrogen 
through  the  solution,  the  Sirium  is  precipitated  in  combination 
with  sulphur.  It  is  an  essential  character  of  this  metal  not  to 
be  precipitated  from  its  solutions  by  sulphuretted  hydrogen, 
when  they  contain  an  excess  of  acid,  but  to  be  precipitated 
when  they  are  not  in  this  state.  The  ^een  fluid,  from  'which  ' 
the.Sitium  has  been  precipitated,  contams  nickel,  cobalt,  and 
iroij. 

If  the  dried  sulphuret  of  Sirium  be  heated  in  a  crucible  lined  with 
charcoaj,  we  obtain  a  black  scorified  mass  with  a  metallic  frac- 
tnr^.^   This  mass  is  pulverized,  -i-  of  its  weight  of  oxide  of  arsenic 
is  a|[ded  to  it,  and  it  is  heated  for  half  an  hour  at  a  temperature  ' 
of  ap^^^^^  The  discovers  of  this  metel,  M.  Vest,  prooured,    ' 

m  one  experiment,  a  spongy  reg;ulus  \  aad  in  another,  a  compact 
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regulus/  which  cohBisted  of  the  Sirium  still  containing  sulphur, 
anapenicy  nickel^  and  iron,  in  consequence  of  the  filter  not  having 
b^en  i^ufEciently  well  washed. 

Remark  of  the  Editor, — The  above  is  the  account  of  the  dis- 
cb^ety  Whicn  has  beeti  transmitted  to  us,  and  which,  as  we  are 
ai^sui^d,  has  excited  much  attention  among  the  Austrian  philo-  . 
sophers.     The  author  of  the  letter  may  have  omitted  some 
inipoitant  particulars ;  for,  as  it  now  stands,  nobody  can  give 
credit  to  M.  Vest's  Sirium,  but  must  rather  be  impressed  with  - 
his  want  of  experience.     As  he  appears  not  to  know  that  nickdi 
is  not  precipitated  from  its  solutions  by  sulphuretted  hydrogen, 
when  they  are  acid,  and  that  it  is  partially  precipitated  wnen. , 
they  are  neutral,  we  must  beg  him  to  repeat  his  experiments  in 
order  to  discover  whether  his  Sirium  be  not  merely  very  impure 
nickel. 

V*  "Notice  on  PicrotoxinCf  considered  as  a  ne\o  Vegetable  Alkali* 

By  M.  Boullay.* 

The  term  picrotoxine  has  been  employed  by  M.  BouUay  to 
express  tiie  acrid,  narcotic  principle,  to  which  the  coccuIub 
indicus,  the  fruit  of  the  Menispermum  coccutus,  owes  its 
paisonons  .qualities.^  This  principle  be  conceives  is  analogous 
to  the  morphiuui,  which  has  been  detected  in  opium,  and  which 
appears  to  constitute  the  active  ingredient  in  that  drug ;  and  he 
further  supposes,  that  there  are  oUier  vegetables  whi3i  contam  J 
sabstances  that  may  all  be  regarded  as  belonging  to  the  same  ' 
genus,. 

A  cttrong  infusion  of  the  seeds  of  the  Menispermum  cocculuis^ 
to 'which  ammonia  had  been  added  in  excess,  precipitated  bV 
degrees  the  picrotoxine  in  the  form  of  a  white,  granulated,  and 
crystalline  powder.  This  precipitate,  after  bemg  washed,  is 
paftiidh^  dissolved  by  alcohol  without  colouring  it,  and  is  sepa;- 
ratediirom  it  by  the  spontaneous  evaporation  of  the  alcohol, 
in  tile,  form  of  very  beautiful  silky  needles. 
.  A  stipne  infusion  of  100  parts  of  these  seeds  in  alcohol,  gently 
evaporated  to  ^  of  its  bulk,  had  10  parts  of  calcined  ana  welt- 
wasned  magnesia  added,  and  was  boiled  for  a  quarter  of  an  hour. 
Th^  filtered^ fluid,  which  was  powerfuUy  acid  before  the  addition 
of  tl^e  magnesia,  was  then  found  to  be  sensibly  alkahne  by  its 
actioa.npon  Utmi»  paper  and  the  tincture  of  rhubarb.  A  greyish 
deposit  wa»  collected  upon  the  filter,  which,  after  being  lixiviated 
and  tKea,ted  with  boiling  alcohol,  produced  crystals  m  the  same 
nature  with  those  obtained  in  the  former  experiment,  except 
thatgthey  weire  a  Utile  less  white. 

The  picrotoxine  which  was  obtained  in  these  experiments  had 
only -i^r  weak  action  on  vegetable  colours ;  but  it  readily  dissolved 
in  %pys,  neutralizing  them,  and  forming  with  them  proper  saline 
coiQpoundft;  it  is,  therefore,  especially  from  \t&  y^qi^^tNi^j   <£ 

•  Xbstneted  from  Joarn.  Pbarm.  W .  361 .    (,A»|j,  \%\%.^ 
f  Thomson'^  Chemistry,  iv.  55.     (Fifth  £A\U> 
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saturating  acids,  like  salifiable  bases,  that  this  bitter  pnnciple! 
derives  its  claim  to  be  considered  as  an  alkali.  The  same 
remark  applies  to  morphium  when  it  is  in  a  perfeetljpure  atale^ 

M.  Bouliay  remarks  that  the  bitter  narcotic  principle  which  he 
first  obtained  pure  and  crystallized,  and  which  appears  to  poaaesa 
the  properties  of  an  alkali  of  vegetable  origin,  forms  a  new  daaa. 
of  bodies,  of  which  it  is  probable  we  shall  detect  many  species. 
MM.  Pelletier  and  Caventou  have  just  discovered  an  alkali  in 
Nux  vomica,  and  the  bean  of  St.  Ignatius,  which  probably  most 
be  referred  to  this  head. 

The  acid  which  appears  to  be  naturally  combined  with  the 
picrotoxine,  in  the  form  of  a  super-salt,  is  supposed  by  the 
author  to  be  of  a  pecuUar  nature ;  it  appears  to  differ  firom  tbe^ 
meconic  acid ;  but  this  he  proposes  to  make  the  subject  of  ^ 
further  investigation  hereafter.  i 

VI.  Extract  from  a  Notice  read  to  the  Acqdemif  of  Sciences^^ 

Aug.  10,  respecting  the  Discovery  of  a  New  Alkali, 

This  notice  relates  to  the  discovery  made  by  MM.  Pellefcter 
and  Oaventou,  which  is  referred  to  in  the  last  article.  W^ 
are  informed,  that  in  analyzing  the  Nux  vomica  and  St.  Ignatius's . 
bean,  they  met  with  a  new  vegetable  alkaline  substance^  which 
i» -conceived  to  compose  the  active  principle  of  these  bodies, 
ltd  chemical  propeities  are  as  follows. 

It  is  slightly  soluble  in  water,  very  soluble  in  alcohol,  restoreti 
the  colour  of  turnsole  after  it  has  been  reddened  by  an  acid, 
does  not  redden  turmeric,  combines  with  acids,  which  it  satu- 
rates^ and  forms  with  them  crystallizable  salts. 

The  discoverers  have  given  this  substance  the  name  of  vau* 
quelinCy  in  honour  of  the  celebrated  chemist,  who  was  their 
preceptor,  and  who  is  said  to  have  first  discovered  the  alkaline 
properties  of  a  vegetable  substance  which  he  procured  from  the 
dajMine  alpina.  Ihe  authors  remark  that  the  alkali  fix>m  the 
Nux  vomica  and  from  the  Daphne,  together  with  the  picrotoxine^ 
of  M.  Bouliay,  and  morphium,  will  form  the  first  genera  of  a  new 
class  of  vegetable  principles.  = 

VII,  On  the  Existence  of  Boracic  Acid  in  Tourmaline  and  «» 

Axinite.    ByM.Vogel. 

The  existence  of  the  boracic  acid  in  tourmaline  and  axinite 
was  announced,  by  M.  Vogel  to  the  Royal  Society  of  Munich,  in 
Jidy  last,  as  we  learn  from  the  number  of  the  Joum.  de  Pharm* 
for  August,  which  we  have  just  received. 

After  remarking  upon  the  uncertainty  which  still  attaches  to 
the  composition  of  the  tourmaline,  M.  Vogel  gives  an  account  of 
the  method  which  he  adopted  to  procure  the  boracic  acid  in  a 
separate  state :  he  dechnes  detailing  the  complete  analysis  of 
this  mineral,  because  M.  Gmelin  of  Tubingen  is  now  engaged  in 
this  investigation. 
164-44  gr.  (10  grammes)  o£  black  to^xnxaJiafc,  It^^xi^'^^S^^^t 
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Palatinate^  were  kept  at  a  red  heat  in  a  platinum  crucible  with 
three  times  their  weight  of  potash;  the  porous  mass,  which  was 
of  a  greenish  brown  colour,  was  well  washed  with  boiling  water, 
so  as  to  separate  the  soluble  matter  from  the  oxide  of  iron  and 
the  earths  which  are  insoluble  in  potash.  The  alkaline  fluid  when 
filtered  was  sUghtly  supersaturated  by  sulphuric  acid,  in  order 
to  convert  the  earths  into  sulphates,  and  to  decompose  the 
borate  of  potash  which  might  have  been  formed  at  a  red  heat. 

The  flmd  was  evaporated  to  dryness,  and  the  pulverulent  resi* 
duum  treated  with  boihng  alcohol,  which  has  no  action  upon  the 
sttlphate  or  the  silex. 

The  alcohoUc  solution  when  filtered  waa  observed  to  bum  with; 
|i  ^een  flame.  Having  been  evaporated  to  dryness,  and  the 
residuum  heated  in  a  platinum  crucible  to  drive  ofi*  the  free  sul- 
phuric acid,  a  white  substance  remained  which,  when  dissolved 
m  boiling  water,  deposited  by  cooling  scales  of  a  white  pearly 
ftppearance,  which  were  vitrinable  by  a  red  heat,  and  exhibited 
all  the  properties  of  boracic  acid. 

;  M.  Vogel  also  found  boracic  acid  in  a  specimen  of  tour- 
maline brought  firom  Madagascar,  which  had  been  formerly 
given  him  by  M.  De  la  Metheri^. 

If  we  wisn  to  know,  by  a  single  operation,  whether  a  mineral 
contains  boracic  acid,  it  is  only  necessary  to  boil  it  for  some 
time  in  a  crucible  of  platinum  with  twice  its  weight  of  concen- 
trated sulphuric  acid ;  the  residuum,  when  nearly  dried,  is  to  be 
washed  with  warm  alcohol,  which  will  bum  with  a  green  flame 
if  the  substance  contains  boracic  acid. 

'  Experiments  similar  to  those  made  with  tourmahne  have 
enabled  M.  Vogel  to  detect  the  boracic  acid  in  axinite  from 
Datiphin6. 

M.  Vogel  informs  us,  that  in  a  late  number  of  Gilbert's  Ann. 
der  Phys.  there  is  a  letter  firom  Lampadius,  in  which  it  is  said 
that  tourmaline  contains  boracic  acid;  but  we  have  no  particulars 
given  on  the  subject. 

We  are  informed  that  M.  Arfvedson  has  procured  boracic  aci4 
firom  tourmaline  in  combination  with  lithina« 

The  readers  of  the  Annals  are  informed,  that  for  reasons  which 
ii  is  unnecessary  to  obtrude  upofi  the  publicy  Mr.  Aikin  and 
Dr,  Bostockfrom  this  time  cease  to  have  any  connexion  with  the 
work.  The  last  twelve  numbers  have  been  entirely  edited  by  them  i 
findf  therefore,  whatever  responsibility  has  been  incurred  during 
this  period  falls  upon  them  alone.  The  Editorship  will  now  & 
riiufiied  exclvJsively  by  Dr.  Thomson. 
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Article  XI. 

Astronomical,  IHagneticial,  and  Meteoroldgitdt  ObiifrDations. 

By  Col.  Beaufoy,  F.R.S. 

.  Bushey  Heath,  near  Stanmore. 

Latitude  5to  ST  42"  North.    LMigitude  West  is  time  1'  90^". 


i'    '  Astro/mmiical  Obseroations, 

Jfkmgk    6.  iSmersion  of  Jupiter's   first  \  9^  34'   12"   Mean  Time  at  Bnsliey. 

satellite )  9    S5    33     Mean  Time  «t  Greenwich. 

SO*  Emersion  of  Jopiter't  third  J  8    54    53     Mean  Time  at  Biitbey. 

satellite 1 /8    56    14     Mean  Time  at  Greenwich. 

31.   Enliersion  of   Jupiter's  firsts  9    49    23     Mean  Time  at  Bushey. 
sateUite.. }9    50    44     Mean  Time  at  Greenwich. 


Magnetical  Observations,  1818. 
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In  taking  the  monthly  mean  of  the  observations^  those  on  the 
morning  of  the  29th  and  noon  oIl  t\ie  ^\«»t  ^^  injected,  bemg  so 
much  in  excesB,  for  which  there  -w^no  aY^^x^xtX.  ^<ds(>s^. 
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Meteorological  Observations. 


Momh- 

Time. 

Baron,. 

Ther. 

«Ig. 

Wind. 

Veiocity.'waiOier. 

Sirt. 

"^^ 

Inches. 

FeeU 

Mora  ,. 

l!9-548 

68° 

50° 

W  bj  N 

Clouity 

bui 

Noon... 

89-578 

66 

46 

WNW 

Cloudy 

6? 

Even... 

89-6B5 

68 

40 

WNW 

CI»odv 

lu 

atorp... 

89700 

59 

.48 

NE 

Very  Gar 

S 

Noon... 

89-713 

69 

89 

NNE 

4-131 

Ver*  finr 

7H 

Etcii... 

ee-B9o 

68 

30 

NB 

VeryGflEJ 

Mord... 

s9'e»o 

61 

40 

8E 

Viryfiiif 

s. 

Nood... 

S9'a54 

72 

30 

Vnr. 

4-391 

Cloudy 

75 

Ewo... 

eg-s53 

er 

S3 

Var. 

Fine 

f  58 

Mora... 

89«0 

67 

40 

V«r. 

Very  fine 

*. 

Noon... 

89-670 

80 

83 

Var. 

8-793 

Very  Bar 

81). 

Even... 

89-685 

78 

30 

Calm 

Fioe 

t  63 

Morn... 

89-658 

73 

SO 

SHE 

Clear 

5- 

Noon... 

89-657 

86 

Id 

8 

9-810 

ana 

>^'* 

Etcd... 

89  640 

TS 

19 

8 

Clear 

Mara... 

89-630 

74 

87 

NNW 

Very  fine 

i  68 

fl- 

Noon... 

89-635 

81 

85 

N 

9-238 

Cloudy 

9* 

Even... 

89-660 

70 

S4 

NNE 

Cloudy 

Uorn... 

89-650 

00 

48 

NNW 

Very  fine 

J     ■  ■  7' 

Koon... 

89-650 

69 

38 

NNW 

6-044 

Very  fine 

T> 

Ewn... 

29-647 

66 

30 

WNW 

Fine 

UOTH... 

B96M 

65 

43 

Var. 

Fine 

{ ^ 

t' 

Noon... 

89-664 

71 

34 

Var. 

8-939 

Fine 

TS 

e™... 

8961 S 

67 

S3 

Calm 

l^ine. 

Moro... 

99-563 

66 

48 

EbyS 

Rais 

I  ^' 

B. 

Npon  .. 

39-540 

76 

27 

EbyS 

Pioe: 

79 

Even... 

89-500 

69 

30 

EbvN 

Fine 

l» 

Uotn... 

89-500 

64 

46 

NNE 

Cloudy 

10 

Nona... 

— 

n-393 

7t 

Even  . . . 

I  49 

11 

Morn... 

29-753 

61 

S5 

NE 

Very  fine 

Noon... 

89-747 

70 

■      E 

10'44T 

Clobdy 
Fine 

"k 

EVM... 

89-740 

60 

8i 

E 

:    ;iB. 

Mora... 

29-666 

61 

41 

EKE 

?S^' 

I  ^ 

Noon... 

89-663 

70 

31 

ENE 

14-661 

II 

Even... 

Morn... 

89-690 

03 

37 

E?E 

Very  fine 

t  "' 

Noon. . . 

89-710 

70 

85 

ENE 

11-859 

734 

Eym... 

29-700 

64 

31 

E 

Fine 

Morn... 

89-685 

60 

38 

NEbyN 
NNE 

Very  fine 
Cloudy 

J5I 

89-680 

64 

34 

8-338 

66 

ETcn... 

29-665 

58 

40 

NNE 

CI„udJ 
Cloudy 

IB- 

Hoto... 

29-647 

58 

NNR 

J54 

Noon... 
Even... 

89-646 

68 

36 

NNE 

4-»79 

Cloudy 

6S 

IS' 

Moro... 

E9-C63 

67 

34 

NWbyN 

Cloudy 
Fi6e 

J54 

Noon... 

99-665 

67 

V»r. 

69* 

Ekd   .. 

29-645 

68 

B7 

Calm 

V.TvBni' 
Fine 

,iT' 

Mom... 

89-68S 

61 

45 

Cnrm 

1  ^ 

Noon... 

S9-BL0 

70 

87 

NW 

3-561 

Fine 

78 

Even... 

29  594 

63 

31 

NNW 

Cloudy 
ClMr      J 

Morn... 

89-558 

00 

43 

NE 

I  63 

la' 

Noon... 

89  583 

70 

HO 

Var. 

4011 

Fjoe 

.18 

Even... 

89-525 

6» 

43 

Nli 

-. 

n«e 

»ie 
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Meteorological  Observations  continued. 


Month. 


Tim?,    ,  j^aroiii. 


to. 


SI 


S3^ 


«5' 


U* 


VI' 


»^ 


19^ 


SO^ 


81 


Morn.... 
Noon. . , . 
Eten . . . . 

Noon .... 
Bven.... 
Morn... 
Noon... , 
Ertu  .... 
Moira.. . . 
Ndon.... 
Et«b  .... 
Morn. . . . 
Nooi.... 
Even    ... 
If  oro .... 
Noon.... 
Et«.... 
Mora.... 
Noon... . 
ETtn .... 
Mom.... 
Noo*. . . . 
Even .... 
Morn .... 
Nooi.... 
fiTe» .... 
Moril. . . . 
Noon .... 
£tcd  .... 
Morn... . 
Noon... . 
E?en  .... 
Morn... . 
Noon.... 
E?en .... 
Morn .... 
Noon... . 
Eifta.. . .  .1 


Inches. 

S9'fi05 

99*310 

2936S 

29-814 

29*615 

29-625 

29*625 

29*625 

29.620 

29-610 

29-640 

29-672 

29*770 

29*770 

29*767 

29*754 

29-728 

29*687 

29*658 

29*665 

29'665 

29*584 

29*546 

29*513 

29*420 

29*341 

29*990 

29*245 

29*235 

29*393 

29.527 

29'SSS 

29*588 

29*457 

29*457 

29-515 

29-670 

29*515 

29*453 


Thw. 


56© 

63 

57 

56 

62 

60 

64 

64 

59 

55 

61 

56 

54 

66 

61 

59 

64 

59 

59 

66 

61 

58 

64 

62 

58 

61 

63 
68 
62 
61 
73 
66 
62 
70 
61 
58 
68 
62 


H>«. 


440 

33 

84 

48 

88 

82 

48 

80 

85 

85 

28 

80 

48 

88 

85 

87 

80 

38 

44 

30 

80 

88 

84 

84 

42 

58 

64 

52 

35 

36 

50 

28 

35 

46 

28 

28 

34 

28 

26 


Wind. 


NN& 

NNE 

NE 

NW  by  W 

NW  by  W 

WNW 

NNW 

Var. 

Var. 

NNW 
NNW 

NNB 

N 

NbyE 

NWby  W 

W 

WbyN 

WSW 

WNW 

W 
Calm 

W 

WSW 

WNW 

WbyS 

8SW 

WbyS 

W 
WbyN 
WbyN 

AV 
.     W 

W 
WSW 

W 

WNW 

Sby  W 

SSE 


VHocHj. 


Wctttber. 


Feeu 

Fine 
9*832    aoudy 

Clondy 

Clondy 
8*753    Cloudy 

Fife 

Clovdy 

4*204    Clondy 
Rain 
Cloudy 

6*708    Clondy 
Flat 
Fine 

5*638    Fine 

Clondy 
Clottdy 

7*962    Clowly 
Fine 
Glondy 

6*161     Fine 

Clofttdy 
8m.  rain 
11*650    Showery 
Clondy 
Cloudy 
11*126    Showery 
Showery 
Fine 
83*029    Cloady 
Gtoady 
Fkie 
10*564  JFIna 
Fine 
Cloudy 
Fhie 
Clondy 
Very  fine 
Very  fine 
Very  fine 


9*884 


6-765 


Six's. 


f 


i 


50* 
64 

52 
66 
^48 
63 

68 

56 

65i 
{54 

68 
J52l 

67 

55 

62 
^58 

69 
JM 

74 

57 

72 

i« 

70} 


i 


i 


Rain,  by  the  pluviameter,  between  noon  on.  the  Ist  of  Aug. 
and  noon  on  the  1st  of  Sept.  0*491  inches.  The  quantity  that 
fell  on  the  roof  of  my  observatory,  during  the  swoie  period, 
was  0*467  inches.  Evaporation,  between  noon  the  Ist  of  Aug. 
«4  SLOon  the  Ist  of  Sept.  7*03  inches. 


iSlKI 
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Article  XII. 
METEOROLOGICAL    TABLE. 


1818. 


Wind. 


ttb.MoD. 

Aug.  23 

24 

25 

26 

27 

28 

29 

-  30 

o    :,       31 

^  gih  Mod. 


Barometer. 

« 

Max.    Min.     Med. 


N 
S    W 
N  W 
N  W 

W 
N  W 

W 

w 

E 


30-20 
30-16 
3007 
29-95 
2973 

29-94 
2994 

30*00 
30-00 


i,- 


30-1.5 

30-07 

29-95 

2975 

2960 

29-65 

29-86 

29-86 
29*49 


Thermometer. 
Max.   {Vlin.  I  Med. 


jS    \v 

2S    W 
3S    W 
4     S 
6     W 
6    W 
7N  W 
8  Var. 
9N  W 
ION     E 
UN  W 
12N  W 
13     N 
US    W 
158    W 
1«K  W 

17    N 
W 

s 

SOS     £ 
ft\S     £ 


30- 175 
30-110 
30-010 
29'850] 
29-675 
29795 
29*900 
29-930 
29745 


l&N 


2970 

30-07 
30-05 

29*99 

29-96 

29-«5 
29-92 
2990 
2968 
29-85 
3000 
30-20 
30-30 
30-26 
29-75 
30-10 
30-20 
3005 
29-85 
29-58 
2963 


29-49  29-595 


29-70 

2992 
29-96 
29-70 
2970 
29-85 
29-60 
29-59 


29-885 
29-985 
29975 
29-830 
29*775 
29-885 
29-750 
29-635 


29-6829-76 


29-85 
3000 
30-20 
29'75 
2960 
2960 
3005 
29-85 
29-58 
29-38 
29*32 


30-30 


29*32 


29-925 
30-100 
30*250 
30000 

29-850 
30-125 
29-950 
29715 
29-480 
29-475 


66 

71 

72 

7^ 

68 

73 
80 
76 

75 

74. 
71 
71 
75 
68 

69 
64 

65 
63 
61 
60 
66 

68 

67 

59 
56 

57 
63 
67 
61 

69 


29-860 


80 


58 
56 
50 
55 
60 
53 
58 
40 
55 

49 
50 

61 

63 

55 

55 

45 
40 
43 

39 
42 
48 
41 
58 
43 

39 
41 

51 

50 
44 
49 


Hygr.  at 
9  a.  m. 


620 
63-5 
61-0 
650 
640 
63-0 
69-0 
580 
65-0 

6l-5 
60-5 
660 
690 
61-5 
62*0 
54-5 

52-5 

53-0 

50-0 

51-0 

57-0 

54-5 

62-5 

510 

47-5 

49-0 

570 

58-5 

52-5 

590 


50 
42 
45 

47 
43 
52 
48 
52 
50 

50 
52 

48 

66 
65 
46 
60 
,65 


39 


58-68 


50 
60 
57 

72 

60 
70 


Rain. 


10 


O 


9 
2 


1 


54 


25 
12 


2 
13 


1-71 


.  'f 


::>Eb^  olMenrations  in  each  line  of  the  table  apply  to  a  period  of  twenty-four 
iMum,  b^'inning  at  9  A.  M.  on  the  day  Indicated  in  the  first  column.  A  dasb 
ienotesy  that  the  result  is  included  in  the  next  following  observation* 

REMARKS. 

Bighth  Mamth, — 23.  Morning  very  clear  :  mid-day  Cumulus  beneath  large  Cirri  t 
p.  m.  iaosculation,  followed  by  a  shower  to  the  N W,  which  sent  us  a  tur^  odour 
with  the  wind.  84.  Cirrostratusj  followed  by  Cumulostratus,  at  times  heavy;  the 
wind  veered  to  8 W,  p.  m.  25.  Large  arri,  directed  from  SW  to  N£.  26.  Cumu- 
htiraius  and  Cumulut  crossed  by  Cirrostratus,  27.  The  hygrometer  advanced  to 
67^:  gentle  rain,  a.m.;  cloudy,  p.m.  28.  Cumult^  and  Cumulostratus :  a  little 
imia,  evening.  89.  Cirrocumulus^  beautifully  coloured  at  «x\Ti-%t.l.,  VtvX^V^  ^\A«:^. 
with  violet.  SO,  Some  very  li^t  rain,  a.  m;  fair,  Yr*\t\^  Ite^Yi  Yitt^i^  ijSv.«  vv 
31,  Large  plumose  Cirri* 
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ninth  MontK — 1.  Lowest  temperature  on  the  ground  44^.  This  momiBg  from 
two  to  three  it  thundered  and  lightened  much  to  the  S£:  thaoder  clouds  prevailed, 
a.n.:  wind  SE,  and  a  little  rain  :  a  slipcbt  shower  again  at  night,  and  much  dew 
ofter  it:  the  hygiumeter  advanced  to  80^.  9.  After  large  CStrrf,  Cumulttrmtus^ 
which  iuokctilatcHd  about  sun-set  with  a  scanty  CarrocimiM^.  3.  A  mixed  sky,  with 
a  slight  driving  shower  at  evening :  cloudy  night.  4.  A  sweeping  rain,  early : 
livgrometer,  80^  at  six,  a.  m. :  much  hollow  southerly  wind :  Cirroctitnutev,  followed 
by  ill-defined  Cirrus  with  Cumulus;  and  about  five,  p.m.  tL Nimbus,  shaped  like  a 
low,  circular  ha>-rick,  with  a  capped  Cumulus  by  its  side,  on  the  NE  horizon. 
&  Much  rain,  for  the  most  part  small  and  thick.  6.  Wet,  cloudy  morning :  very 
turbid  sky  :  hygrometer  at  80° :  calm  air  :  iu  the  evening,  inosculation  of  Gnrnntes 
with  Cirrocumulus ;  after  which  frequent  lightning  between  nine  and  ten,  p.m. 
7.  Morning  gray,  with  Cirrocumulus :  sun-^bine  followed,  with  inoscvlation  of  Gn- 
muiut  an<i  &rrostratus,  8.  Large  Cirri,  with  fleecy  CmnuH:  the  latter  attached 
themselves  in  their  passage  to  (he  smoke  of  the  city,  and  appeared  to  disperse 
downwards  into  it.  Thunder  clouds  followed  this  appearance,  and  a  smart  storm 
passed  in  the  8,  from  W  to  R,  about  Hve,  p.  m. :  the  crown  of  the  nearest  Nimius 
reached  our  zenith,  and  we  had  a  few  drops ;  while  it  rained  hard,  with  a  bow  in 
the  cloud,  within  two  miles  of  us.    9.  Heavy  Citmulostratus :  and  showers,  p.  m. 

10.  Fine  breeze,  with  Cumulus  and  Cirrus;  the  latter  survived  the  sun-set,  and  was 
kindled  with  flame  colour  passing  to   red:  calm  at  night,  with  hygrometer  45°. 

11,  12,  IS.  Chiefly  Cumulus,  and  Cumulosiratus  by  inosculation  :  some  fine  groap- 
Ing  of  the  clonds  at  intervals :  large  Cirri  at  the  conclusion.  14.  A  large  meteor 
seen  passing  northward:  windy  night.  15.  Cloudy,  windy:  hygrometer,  75^: 
wet,  p.m.  16.  Much  dew:  u  rapid  propagation  of  Cirrus  from  the  S,  foUbwed 
by  Cumutostraius  aud  showers:  during  a  heavy  shower  about  nine,  p.  m.  it  thun- 
dered in  the  N  W  :  the  barometer  stationary  great  part  of  these  two  d^ys  at  89*60 
inches.  17 — SO.  Windy  at  intervals,  with  Cirrostratus,  turbidness,  and  driving 
lains.  81.  Much  wind,  with  showers;  ttie  sky  tutbld,  and  streaked  with^Oirr»- 
atratmy  in  a  direction  from  SR  towards  NW  :  calm  night. 

RESULTS. 

Wind  for  the  most  part  Westerly,  and  moderate. 

Barometer :  Greatest  height 30*90  iachct. 

Least S9'38 

Mean  of  the  period 89*860 

•Thermometer :  Greatest  height • 80^ 

Lieast 89 

Mean  of  the  period 58*68 

Mean  of  the  Hygrometer.'. 54 

Efaporation. .  .£....  ^ S*3S  Indies. 

Rain l-TllBGiMi. 

The  rains  of  this  period,  though  absorbed  by  the  parched  growad  as  bj  a  fpaage, 
have  completely  restored  vegetation  in  our  meadows,  which  baveresaned,  ia  tkt 
space  of  a  few  days,  a  verdure  equal  to  that  of  spring.  Neither  the  aatoral  nar 
the  artificial  indications  of  this  change  of  weather  were  very  striking;  the  most 
coasiderablc  being,  probably,  the  sudden  increase  of  temperature  In  itheii^Attpre- 
Yioas  to  the  more  considerable  falls  of  rain. 

TomamAM,  Ninth  Month,  88,  1818.  U  HOWARD.   - 

JLmge  Mtteor. — On  the  14th  of  the  ninth  month  i  Sept.)  about  half-past  |0,  p.K 
a  meteor  was  observed,  in  a  direction  nearly  due  north  from  Totteahan,  wtUdi 
1nis^have  been  a  very  conspicuous  object  to  the  inhabitants  of  more  nof^^Mni 
coaatries.  When  first  observed,  it  was  but  moderately  elevated  above  thebaviaMi 
an  which  It  appeared  to  descend  slowly,  continuing  in  sight  for  some  minutes.  My 
Informant  judged  its  apparent  diameter  to  be  ai  first  equal  to  that  of  the  mooi 
when  at  her  greater  elevation  :  it  had  a  diverging  train,  which  was  compared  to  a 
brush :  the  colour  white,  changing  to  red  as  the  body  descended  and  daertased  ia 
diameter  (  at  which  time  a  second  observer  reports  that  it  simply  emitted  sparks* 
The  course  of  this  meteor  was  probably  directly  northward  from  the  eye,  whidi 
May  account  for  iis  apparently  slow  motion.  Further  observations  from  those  who 
tnayhawc  seen  it  more  to  the  north  will  be  acceptable.  I  am  not  enablad  to  gift 
the  partieulara  wichgreftter  precia'iun  t\\aii  asaboNe. 


ANNALS 


OF 


PHILOSOPHY. 


NOVEMBER,    1818. 


Article  I. 


Bimnphical  Account  of  Sir  Torbern  Bergman^   Professor  of 
'  chemistry  in  Upsala.    By  Thomas  Thomson,  M.D.  F  R.S. 

1  AM  mduced  to  draw  up  the  following  account  of  Bergman 
because  I  consider  the  events  of  his  life,  spent  as  it  was  in  the 
tranquillity  of  the  University  of  Upsala^  as  furnishing  an  admir- 
aUe  lesson  to  the  young  chemist  of  the  result  of  unremitting 
industry  when  united  wim  a  good  education  and  excellent  abili- 
ties^ and  its  ultimate  tendency  to  overcome  all  the  obstacles 
thrown  in  the  way  of  its  possessor  by  the  jealous  rivalship  of 
contemporaries,  or  the  malignant  obstructions  of  those  who 
already  occupy  the  stations  to  which  a  poor  man  of  genius  natu- 
rally looks  forward.  My  knowledge  of  the  biographical  facts  is 
denvedjpartly  from  the  oration  of  Hjelm,  dehvered  in  the  Royal 
Academy  or  Sciences  at  Stockholm,  on  May  3,  1786 ;  and 
jMUlly  from  the  eloge  of  Bergman  drawn  up  by  Condorcet,  and 
pKUited  in  the  Memoirs  of  the  French  Academy.    ^ 

Toibem  Olof  Bergman  was  bom  on  March  9,  1735,  at  Cathe-  . 
rinb^rg,  in  West  Gothland.  His  father,  Barthold  BergxnaA^ 
was  a  revenue  officer  in  the  district  of  Wadsbo,  and  the  province 
of  Skaraboiqg.  His  mother,  Sarah  Hagg,  was  a  m6rchant*s 
dao^ier  in  Gothenburg,  who  had  been  previously  married  to 
anoaier  revenue  officer.  Torbern  Bergman  was  the  eldest  child 
of "fliis  second  marriage;  and  his  mother  bore  afterw^ds  two 
oltilisr  cluldren,  a  son  and  a  daughter. 

^Tbe  first  part  of  Bergman's  education  was  conducted  at  home. 
bfhe  harvest  of  1746  he  went  to  the  school  of  Skara.  There 
he  remained  for  six  years,  studying  with  great  zeal  and  xsc^x^V 

VoL.XII.  N^V.  X 
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tfiairi  Mnnth.—l.  Liiwrst  ti'm||pralnre  nD  the  grauiid  44°.     Thii  marnlr 
two  lo  rbree  it  rliunilrrcMl  and  ligliieiied  mucb  (o  Oie  SE :  lliunder  cloods  r 
a,ni.:  wind  Sh,  imil  a  liittr  rain:  u  aliiclit  ahowrr  again  al  nielli,  and 
afirr  il:  the  hvKiiimi^ii-r  ailmucrd  to  811°.    i.  Afirr  lacjje  dni,  C 
whirl)  iocikfiila'trd  ubiiul  siiu-sel  h  illi  ■  Kanly  CirriicaniKliu.     3.  A  n- 
a  iWf^M  driving  ilioniT  u(  evniin; i  riciudji  ui;thi.     4.  A.  aweep' 
livi^rometer.  VO'  otgii,  a.m. ;  niiichhnllnwionlherly  wind  :  Cimr  / 
b'y'ill-drfined  Cirna  hiiIi  Cumalai;  «ml  iiboul  BvF,  p.m.  uNbr      '_■ 
low,  circular  liB>-rirk,  *  <th  a  i;a|i)it'd  Canuiliu  by  ill  aide,  ' 
5.  MiK<>  rain,  fur  tkv  moti  part  miiiill  and  lliick.    6,  Wei,  c'  -' 

(UTiiid  iiky  :  ii^jcniiDCtiT  al  80°:  calm  air  :  in  (lie  CTcniiiK,  i'  niaf 

wtlh  OrrMBBiMluit  afiiT  wliicli  frequeiit  li|;litnii>f  belwc    '  '  Ihi  of 

T.  Morning  Krav,  with  CiiraiuniurBi.'  !ian>>bhie  follnweri.  ureiiy 

rnatu  ami  arn-atralus.    6.  Larpf  Orri,  with  fltvcy  A  .dieS  Under 

themselves  in  llieir  |ia^ia):e  t>i  (lie  imnke  of  Ibc  citj ''  -utified  It  diS' 

4uwPwBrdi  into  it.    Tliuuder  clnniit  folliiwed  tbli  ap'. '  "  .lii.  \,g 

pai-aed  in  the  S,  from  Wu.  E,  abooi  Bve,  |>.n.i  Ifcr  •*■  .iOlce,  »nue  u 

reached  our  zetiilh,  and  we  had  a  few  drnpi ;  wliilr  '''  .id  phyiiica.     H" 

Iheclciud,  within  (wu  miles  of  us.    9,  Heuvy  Or    ■  jitv   of  hia   choiw, 

in.  FiDebrwzp,  wiIhCK)Huii»:ind  CiVnu,-  tbeis  ^       .  „c»  „nH 

ki:>d>e,i  wi.h  dame  colour  passi.ip  to   red:  caJ.  -    rOOdA    tO    profit  and 

11,  IS,  13.  Chieiy  Cumutm,  ami  Qmmbntnta  .nysics   had   nothiu;;  to 

tns  i.f  thi!  cfnod*  at  iiueivals :  large  Orri  M  ^^^       Q^j  vOUllSr  phlloSO- 

seen  iiatilns  iionhwitrdi   windv  uicbt.     15  >       -i  ^  f    i.     >:n  _.s.^u 

wet,  l,.m.  *16.  Much  de»:  u'rapld  prop  -3  in  Bllence,  but  StlU  perse- 
by  L'uBHliijti'aliMaud  showern:  durilijtal-  ,lis  friend  deprived  hllD  Ot  01% 
dered  in  the  M  W  i  the  bBTiimeler  itMlor  ^jj    jgft    lum    only    to    choo&e 

ISir-  «"  M?d  "'4  ".',,';r;';;    ,  fc  restraint  dmoBt  proved  M. 

KroAu,  insdirecitoiifrvtR  SRtowv     ;   |t  was  found  necessary  for  him  to 

y^home.     His  relations,  finding  it 

.y.^iiiclinations,  at  last  indulged  them, 

Wind  for  the  m/Ji^^^ye  those  Studies  of  which  he  was 

Bavomeler:  fireale*  V^  (^  " 

M^/lT^f'psttlii,  Bergman  devoted  himself  with 

Xhera.onieler:Gry;W'JDti-"'   *<>   ^^^   ^^^1   of  mathematics, 

lJJ5i(r.J     He  was  in  the  habit  of  gettmg  up  at 

'^'ISi^Ia  ci  iroins  to  bed  at  eleven.     The  books 

Meat.oftheH.y^g'jjJ   1^^^  were  Wolfe's  Logic,  Wdie- 

ET»pora.ion.^J^.,(  i"gjgj^gj^jg_  Keil's  Pliysics  and  Astronomy. 

*"'" A>r!S^»  were  then  reckoned  the  best  introduction 

The  mini  of  tbi!  JU^  nHt*'  T 
bavecoapletely '.9Sf^L^UP''y-  .         ,        .  .    j       v   ^      i 

.pac«ofkfrwd:fi'ii/?»'^Btt8eiis,  aftet  having  surmounted  obstacles 

tteartiScial  ir  vffl*^  nruahed  a  man  of  ordinary  energy,  was  ui  the 

coMid^bicb  /JJj'pfcsrt^    and   was    revered   every  where   as   th» 

•ZZ^    J'^jl^  O  history-     He  had  infused  the  enthusiasm 

^^    *rjV!f Kwn  breast  into  the  mindsof  his  pupils,  and 

'^S'  *    5?2w''^n(  student  was  a  natural  historian.     Bergman,  m 

a  meteor     ^^  erfO',   j  himself  to  LiuniEUs,   and  bestowed  much 

««i^'    i'  ^S  **'!v  iid  entntnology.     This  last  branch  of  natural 

•owhir    je^rf'-^l^Tj  deeply  iiidubted  to  him.     He  first  displayed  m 

toform.-    iJLiorf^  of  aiTiui"euie^nt  which  constitute  the  channof 

h^ '     .'Hf  S°itiio.t peudraliun  which  produced  afterwards  such 
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He  examined  the  different  species  of  hirudines,  or  leeches^ 
•which  are  natives  of  Sweden.  While  engaged  in  this  examina^ 
tion^  he  made  a  discovery  which  I  shall  endeavour  to  explain^ 
The  females  of  the  genus  of  insects,  called  by  Linnaeus  coccus^ 
adhere  to  the  plants  on  which  they  feed  so  immoveably  that 
they  have  the  appearance  o( galls  rather  than  animals.  Linnaeus, 
in  the  Fauna  Suecica,  No.  2080,  described  an  animalcule  which 
he  was  disposed  to  consider  as  a  female  coccus  ;  but  as  no  one 
had  seen  it,  except  adhering  to  aqueous  plants,  the  Swedish 
Pliny  was  xmwilling  to  decide  whether  it  was  really  a  coccus  or 
the  ovum  of  some  aquatic  animalcule.  Bergman  instituted  a 
set  of  observations  on  this  substance,  and  soon  ascertained  it  to 
be  the  ovum  of  the  hjrudo  octoculata.  Linnaeus  was  at  first 
unwiUing  to  credit  the  truth  of  this  discovery  ;  but  when  Bei^* 
man  had  convinced  him  of  the  accuracy  of  his  observations  by 
ocular  demonstration,  Linnaeus  sent  the  accoimt  of  them,  as 
drawn  up  by  his  pupil,  to  the  Stockholm  Academy,  with  a  vecy 
flattering  panegyric.     Vidi  et  obstupui, 

Bergman  speedily  distinguished  himself  by  numerous  papers 
on  different  branches  of  natural  philosophy*  He  passed  rapidly 
through  all  the  gradations  of  rank  usually  conferred  on  students 
at  Upsala,  and  in  1761  was  appointed  Magister  Dooens  in 
physics.  During  the  six  years  which  he  filled  this  situation  be 
stiu  further  distinguished  himself  by  a  great  inumber  of  ingenious 
papers  ;  for  example,  on  the  aurora  borealis,  on  the  rainbow,  on 
the  twilight,  &c. 

In  the  year  1767,  Johann  Gottschalk  Wallerius,  who  had 
long  been  Professor  of  Chemistry  at  Upsala,  and  possessed  a 
very  high  reputation,  resigned  his  chair.  Bergman  was  at  that  ' 
time  by  far  the  most  distinguished  young  nlan  at  the  University 
<3f  Upsala,  and  had  not  neglected  his  chemical  more  than  his 
mathematical  studies.  His  dissertation  on  the  manufacture  of 
aliim,  published  on  April  1,  1767,  and  his  treatise  on  physical 
geography,  which  had  made  its  appearance  a  year  earUer,  afford 
specimens  of  a  minute  knowledge  both  of  chemistry  and  mine^ 
•ralogy,  such  as  could  scarcely  have  been  looked  for  from  a 
'person  who  had  not  liitherto  devoted  himself  exclusively  to 
'chemical  pursuits.  He  accordingly  offered  himself  a  candidate 
for  the  vacant  chair ;  and  his  dissertation  on  the  manufacture  oi 
alum  seems  to  have  been  composed  chiefly  to  show  his  acquaint- 
ance with  the  science  which  he  aspired  to  teach, 
s  ButWallerius  had  other  plans.  There  was  a  relation  of  his 
own  whom  he  wished  to  succeed  him ;  and  such  was  the  in*- 
fluence  of  that  celebrated  Professor,  that  there  was  every  proba- 
biUty  of  his  accomplishing  his  object.  It  is  asserted  by 
Condorcet,  that  he  attacked  Bergman's  dissertation  on  the 
manufacture  of  alum  in  a  style  of  acrimony  which  did  him  but 
little  credit.  . 

Gustavus  IV.  afterwards   so  distinguished  when  King  of 
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Sweden^  was  at  that  time  Crown  Prince  and  Chancellor  of  the 
University  of  Upsala.  The  character  and  abilities  of  this 
extraordinary  man  are  well  known.  He  entered  with  his  usual 
zeal  into  the  dispute  respecting  the  chemical  chair,  and  consulted 
Von  Swab  and  Tilas  upon  the  merits  of  the  candidates.  Neither 
of  these  eminent  men  was  personally  acc^uainted  with  Bergman ; 
but  they  jvere  not  ignorant  of  his  wntings  nor  of  the  high 
character  which  he  bore  at  Upsala  for  industry  and  talents. 
Von  Swab's  opinion  of  Bergman's  chemical  skill  was  founded 
upon  the  dissertation  on  the  manufacture  of  alum,  while  Tilas 
came  to  a  similar  conclusion  from  the  second  part  of  the  physical 
geography  which  Beigman  had  wntten.  Fortunately  for 
chemistry  and  for  the  reputation  of  Sweden,  both  of  them 
strenuously  recommended  Bergman  as  the  candidate  who  ought 
to  get  the  professorship.  Gustavus,  in  consequence,  took  the 
part  of  our  young  philosopher ;  and  he  was  so  Keen  on  the  sub- 
ject, that  he  suj)ported  his  cause  in  person  before  the  senate. 
WaUerius  and  his  party  were  of  course  baffled,  and  Bergman 
got  the  chair. 

His  previous  education  and  habits  fitted  him  pecuharly  for  the 
cultivation  of  that  science  to  which  he  was  to  dedicate  the 
remainder  of  his  life.  At  that  time  the  intimate  connexion 
between  physics  and  chemistry,  which  is  now  so  close  that  the 
exact  boundaries  of  the  two  sciences  caimot  be  defined,  was 
not  quite  so  visible.  The  mode  of  reasoning  was  not  exactly 
similar  to  that  which  was  followed  by  those  who  cultivate^ 
mechanical  philosophy ;  certain  occult  causes  and  mJuiown 
bodies  were  admitted  without  hesitation,  and  were  supposed  to 
pl^  a  very  conspicuous  part  among  chemical  phenomena.  Itis 
gumciently  obvious  that  a  man  familiarly  acauainted  with  the 
principles  of  mathematics,  accustomed  to  mathematical  ceaso]3h 
Ing,  capable  of  applying  it  to  the  different  branches  of  xaechiir 
nical  j)hiloaophy,  skilled  in  the  phenomena  and  laws,  .of 
electricity,  optics,  hydrostatics,  and  pneumatics,  and  possessed 
of  those  general  views  which  are  the  natural  result  of  a  complete 
education — it  is  sufficiently  obvious  that  such  a  man  must 
possess  prodigious  advanti^es  in  studying  chemistry,  over-  the 
uninformed  and  conlxacted  mind  of  the  mere  chemist.  Even  at 
present  when  the  science  of  chemistry  has  made  considerable 
progress^  when  its  principles  are  in  some  measure  established, 
and  the  mode  of  investigating  its  phenomena  ascertained,  it  is 
easy,  at  a  single  glance,  to  perceive  the  superiority  of  tkcis^ 
who  have  imbued  the  principles  of  mathematics  and  physicft 
over  those  who  have  been  so  unlucky  as  not  to  have  received  % 
sufficiently  liberal  education.  When  Bergman  began  his  .ch^ 
mical  career,  these  advanti^es  must  have  been  of  still  greater 
importance  than  they  are  at  present,  because  the  principles  of 
the  science  were  still  to  be  investigated,  and  many  prejudices 
and  false  opinions,  originating  from  ignorance  and  contracted 
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views,    still  retained  their  full  force.    Accordin^y,  it  is  the 
extent  of  the  views,  the  soundness  of  the  reasoning,  and  the 
excellence  of  the  arrangement,  which  constitute  the  merit  of 
Bergman's  writings.    His  powers  of  invention  do  not  seem  to 
have  been  great;  he  scarcely  ever  attempted  to  investigate 
miknown  substances,  nor  do  we  owe  to  him  the  discovery  of  % 
single  new  simple  body,    or  gas ;  while  Scheele,  though  his 
situation  was  apparently  much  less  favourable  for  such  investi^ 
gations,  brought  to  light  a  vast  number  of  new  bodies,  and  made 
a  greater  addition  to  chemical  substances  than  any  chemist  that 
either  preceded  or  followed  him.    But  Bergman  appears  to  b^ve 
been  more  fully  aware  of  the  extent  of  his  science  than  any  of 
his  contemporaries.     He  had  experimented  on  all  the  chemical 
bodies  that  were  known  in  his  time.    His  dissertations  are  more 
complete  than  any  contemporary  ones.    He  first  laid  down  the 
rules  for  the  application  of  chemistry  to  minerals  and  watera. 
His  essay  on  elective  attractions,  though  much  of  it  was  theo- 
retical, displays  the  extent  of  his  views  in  a  very  conspicuous 
manner,    it  must  have  contributed  very  materially  to  the  future 
progress  of  the  science  by  pointing  out  to  chemists  the  facts 
alreadk  known,  and  the  vast  number  of  blanks  which  required 
to  be  filled  up  before  chemistry  could  be  considered  as  approach^ 
ing  to  perfection.    Though  his  views  respecting  .affinity  were 
not  all  sound,  and  though  he  reduced  its  laws  to  a  decree  of 
simplicity  which  the  phenomena  do  not  warrant,  yet  this  does 
not  appear  to  have  been  injurious  to  the  advancement  of  know* 
ledge,  because  new  facts  were  to  be  acquired  only  by  experi- 
ment;   and  this  was  the  mode  of   investigation  miiversally 
adbpted.    Berthollet,  who  pointed  out  the  weak  parts  of  the 
Bergmanian  views  respecting  affinity,  has  himselFadvaQoed  a 
iiew  theory,  which  he  has  supported  with  infinite  ingenuity  and 
sagacity.    No  chemist  ever  possessed  a  greater  stock  of  genius ; 
»ui  he  draws  upon  it  in  his  endeavours  to  support  this  theory  in 
Hie  most  lavish  manner.    But  Berthollet's  theory,  notwithstand- 
ing the  abilities  of  its  inventor  and  the  admirable  way  in  which 
be  has  contrived  to  support  it  and  to  paUiate  its  defects,  is  still 
lesr  conformable  to  the  phenomena  than  Bergman's  ;  for  if  car- 
tied  to  its  iiill  extent,  it  would  destroy  the  existence  of  definite . 
compounds  altogether;   that  is,    it  would  destroy  the   very 
existence  of  the  science  which  it  was  brought  forward  to 
improve ;  for  if  there  were  no  definite  compounds,  there  could 
*be  no  such  science  as  chemistry  at  all.    The  fact  seems  to  be, 
'that  {he  investigation  of  the  intimate  laws  of  affinity  (if  the 
^e^ression  be  aSowable)  is  beyond  our  reach,  at  least  in  the 
Jptesent  state  of  the  science.    If  we  ever  are  to  arrive  at  any 
precise  facts  respecting  these  laws,  it  must  be  by  an  indirect 
road;  and,  indeed,   the  atomic  theory  seems  likely  to  throw 
some  light  on  the  subject.    But  that  theory  must  be  much 
fiurther  advanced  than  at  present,  before  we  caa  ha.v^  \t  ^d^^^a 
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power  to  draw  any  important  consequences  from  it  respecting 
the  laws  of  affinity. 

'  Bergman  filled  the  chemical  chair  at  Upsala  for  17  years^  and 
during  that  period  his  numerous  pubhcations  entirely  altered 
the  appearance  of  the  science.  He  introduced  an  order,  a 
perspicuity,  an  exactness,  which  were  unknown  before,  and 
which  were  certainly  one  of  the  great  causes  of  the  subsequent 
rapid  progress  of  chemistry.  Their  influence  was  universally 
felt;  and  as  long  as  Bergman  lived,  he  was  universally  looked 
up  to  as  one  of  the  patriarchs  of  the  science. 
•  To  satisfy  our  readers  of  the  high  reputation  which  Bei^man 
acquired,  we  may  mention  the  attempt  of  the  great  Frederick 
of  Prussia,  in  1776,  to  prevail  upon  him  to  become  a  member  of 
the  Prussian  Academy  of  Sciences,  and  to  settle  at  Berlin. 
£ergman  took  some  time  to  consider  the  offer  of  his  Prussian 
•Majesty,  which  was  highly  honourable,  and  advantageous  even 
in  a  pecuniary  point  of  view ;  but  the  King  of  Sweden,  who  wai 
justly  proud  of  his  illustrious  subject,  woiJd  not  permit  him  to 
transfer  his  allegiance,  announcing,  that  he  would  consider  his 
expatriating  himself  as  a  personal  offence  to  his  Majesty,  As 
some  compensation  for  this  sacrifice,  Bergman  received  the 
honour  of  knighthood,  and  a  pension  of  150  rix  dollars  was 
annually  paid  him  out  of  the  Royal  treasury. 

Nor  IB  it  a  less  striking  proof  of  the  estimation  in  which  he 
was  held  in  foreign  countries  that  the  Royal  Academy  of 
Sciences  of  Paris,  on  the  death  of  Sir  John  Pringle,  elected  him 
one  of  the  eight  foreign  associates  to  which  their  niunber  .was 
restricted.  He  had  been  a  Fellow  of  the  Royal  Society  from  the 
year  1764.  This  honour  is  never  conferred  except  upon  the 
most  distinguished  foreigners.  Though  as  the  number  of  such 
Fellows  is  not  limited,  as  was  the  case  with  the  French  Academy, 
the  same  kind  of  difficulty  does  not  present  itself  to  prevent  the 
conferring  of  such  an  honour  upon  such  individuals  as  are  con-r 
sidered  to  be  deserving  of  it. 

But  it  was  not  his  pubhcations  alone  which  constituted  hia 
merit.  His  lectures  were  no  less  valuable ;  and  the  pupils  whom 
he  educated  contributed,  in  no  small  degree,  to  spread  his  repu-r 
tation.  Gahn,  Hjelm,  Gadolin,  the  Elhuyarts,  and  others,  who 
afterwards  acquired  celebrity,  were  educated  by  him.  His  first 
care  after  obtaining  the  chair  was  to  collect  all  the  different 
chemical  substances  and  their  products,  and  to  form  them  into 
a  cabinet.  Another  cabinet  contained  the  minerals  of  Sweden, 
arranged  according  to  the  places  where  they  originated;  and  a 
4hird  consisted  of  models  of  the  different  instruments  employed 
in  chemistry  and  in  chemical  manufactures.  These  were  der 
signed  for  the  instruction  of  his  pupils,  whom  he  encouraged 
r  and  inspired  with  that  confidence  and  enthusiasm  which  is 
Requisite  for  the  successful  prosecution  of  practical  chemistry. 

His  treatment  of  Scheele  deserves  to  be  mentioned  with-porti 
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He  examined  the  different  species  of  hirudines,  or  Ieeches> 
which  are  natives  of  Sweden.  While  engaged  in  this  examina^ 
tion,  he  made  a  discovery  which  I  shall  endeavour  to  explain^ 
The  females  of  the  genus  of  insects,  called  by  Linnaeus  coccus^ 
adhere  to  the  plants  on  which  they  feed  so  immoveably  that 
they  have  the  appeaiunce  oi galls  rather  than  animals.  LinnaBiis, 
in  uie  Fauna  Suecica,  No.  2080,  described  an  animalcule  which 
he  was  disposed  to  consider  as  a  female  coccus  ;  but  as  no  one 
had  seen  it,  except  adhering  to  aqueous  plants,  the  Swedish 
Pliny  was  xmwilling  to  decide  whether  it  was  really  a  coccus  or 
the  ovum  of  some  aquatic  animalcule.  Bergman  instituted  a 
get  of  observations  on  this  substance,  and  soon  ascertained  it  to 
be  the  ovum  of  the  hjrudo  octoculata.  Linneeus  was  at  first 
unwiUing  to  credit  the  truth  of  this  discovery  ;  but  when  Bei^* 
man  had  convinced  him  of  the  accuracy  of  his  observations  by 
ocular  demonstration,  Linnseus  sent  the  accoimt  of  tiiem,  as 
drawn  up  by  his  pupil,  to  the  Stockholm  Academy,  with  a  very 
flattering  panegyric.     Vidi  et  obstupui, 

Bergman  speedily  distinguished  himself  by  numerous  papers 
on  different  branches  of  natural  philosophy*  He  passed  rapidly 
through  all  the  gradations  of  rank  usually  conferred  on  students 
at  Upsala,  and  in  1761  was  appointed  Magister  Dooens  in 
physics.  During  the  six  ^ears  which  he  filled  this  situation  he 
still  further  distinguished  himself  by  agreat  number  of  ingenious 
papers  ;  for  example,  on  the  aurora  borealis,  on  the  rainbow,  on 
the  twilight,  &c. 

In  the  year  1767,  Johann  Gottschalk  Wallerius,  who  had 
long  been  Professor  of  Chemistry  at  Upsala,  and  possessed  a 
very  high  reputation,  resigned  his  chair.  Bergman  was  at  that  ' 
tiifie  by  far  the  most  distinguished  young  nian  at  the  University 
t>f  Upsala,  and  had  not  neglected  his  chemical  more  than  his 
mathematical  studies.  His  dissertation  on  the  manufacture  of 
ahim,  published  on  April  1,  1767,  and  his  treatise  on  physical 
geography,  which  had  made  its  appearance  a  year  earUer,  afford 
specimens  of  a  minute  knowledge  both  of  chemistry  and  mine^ 
^talogy,  such  as  could  scarcely  have  been  looked  for  from  a 
-person  who  had  not  hitherto  devoted  himself  exclusively  to 
''dbiemical  pursuits.  He  accordingly  offered  himself  a  candidate 
for  the  vacant  chair ;  and  his  dissertation  on  the  manufacture  of 
aium  seems  to  have  been  composed  chiefly  to  show  his  acquaint- 
toce  with  the  science  which  he  aspired  to  teach. 
V  But  Wallerius  had  other  plans.  There  was  a  relation  of  his 
Own  whom  he  wished  to  succeed  him ;  and  such  was  the  in*- 
flaence  of  that  celebrated  Professor,  that  there  was  every  proba- 
bility of  his  accomplishing  his  object.  It  is  asserted  by 
Condorcet,  that  he  attacked  Bergman's  dissertation  on  the 
manufacture  of  alum  in  a  style  of  acrimony  which  did  him  but 
little  credit. 

Gustavus  IV.  afterwards   so  diatingui^li^d  vi\v^u  Yixx^  q?L 
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deal  of  the  value  of  his  papers  would  depend.  John  A£dbEvs^' 
his  nephew,  who  afterwards  succeeded  him;  was  for  some  years, 
his  assistant,  and  must  of  course  have  performed  most  of  his'' 
experiments  during  that  time.  AfzeUus  was  considered  as  on 
accurate  experimentalist,  his  reputation  was  high,  and  he: 
succeeded  his  uncle  without  opposition.  But  I  am  not  ac- 
quainted with  any  thing  which  he  has  published  since  Bergi^ 
man's  death,  except  a  single  paper  on  the  analysis  of  sidphata- 
ofbarytes. 

Bergman's  health  for  some  years  previous  to  his  death  had 
become  delicate.  He  was  afflicted  with  the  haemorrhoids,  and 
threatened  with  an  hsBmoptysis.  His  immediate  death  seems  .to 
have  been  occasioned  by  violent  heemorrhoidal  discharge  which 
brought  on  general  convulsions,  accompanied  with  the  urtal  loss 
of  understanding'.  This  continued  for  ten  days,  at  the  end  of 
which  he  sunk  altogether.  He  died  on  July  8,  1784,  at  the 
mineral  wells  of  Medevi  on  the  Lake  Wetter,  to  which  he  had 
repaired  in  consequence  of  the  badness  of  his  health. 

His  death  was  followed  by  the  most  unfeigned  sorrow,  not 
only  of  those  who  were  at  that  time  at  Medevi,  but  of  the 
whole  inhabitants  of  Sweden.  He  was  buried  at  Westra 
Nykyrke,  not  far  from  Medevi ;  and  his  funeral  was  attended 
by  almost  the  whole  population  of  Medevi,  and  by  a  prodigious 
concourse  of  people  from  every  part  of  Sweden.  Never  was  a 
man  of  science  more  respected,  nor  a  professor  more  lamented, 
than  Bergman.  Scheele  followed  his  fnend  in  two  years ;  and 
Sweden,  frpm  being  one  of  the  first  chemical  countries  in 
Europe,  sunk  at  once,  as  far  as  that  science  is  concerned,  into 
c(Mnparative  insignificance  and  absolute  torpor.  At  present, 
indeed,  in  consequence  of  the  unequalled  activity,  and  zeal,  and 
skill  of  Professor  Berzelius,  that  kingdom  has  resumed  her  rank 
^unong  chemical  nations  ;  but  a  Usdessness  of  nearly  20  yean 
elapsed  before  this  activity  began. 

Bergman's  papers  amount  altogether  to  106.  They  were 
publisned  between  the  year  1765,  in  which  his  inaugural  disser- 
tstion  <<  De  Crepusouhs  "  appeared,  and  the  year  1784 ;  for  his 
little  paner  entitled  ^' Mineral  Observations "  was  pubhshed 
oidy  a  rew  weeks  before  his  death.  The  greater  number  of 
them  were  collected  in  six  octavo  volumes  entitled  **  Torbemi 
Pergman  Opuscula  Physics  et  Chemica."  The  first  three 
volumes  of  this  collection  were  pubUsdied  by  Bermnan  himself  in 
the  years  1779,    1780,  an^  1783.     The  fomr&  volume  was 

fublished  at  Leipsic  in  1787,  and  was  edited  by  Dr.  Ernest 
benjamin  Gottl.  Hebenstreit.  The  fifth  volume  was  pubhdied 
by.  me  same  editor  in  1788 ;  and  the  sixth  and  last  volume, 
which  contains  some  of  the  most  early  papers  of  our  author,:  did 
hot  make  its  appearance  till  the  year  1790.  In  the  observations 
which  I  mean  to  make  on  these  poductions  of  Bergman,  I  shall 
pa$li  GterbiA  essays  on  natui^  Yi\&tQi^  ^xv\ '^V]%\k.%)  md  confine 
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mytelf  to  his  chemical  papers,  on  which  his  reputation  m  a  great 
measure  depends.  These,  if  we  omit  the  Physical  Gre(^aphy, 
Ae  Notes  on  Scheffer,  the  Sciagraphia,  and  the  History  of 
Chemistry,  amount  to  about  48.  It  will  be  most  satisfactory^ 
perhaps,  to  take  them  in  the  order  in  which  they  occur  in  the 
Opuscula,  as  this  was  the  order  which  Bergman  himself  gaye 
them.  Tlie  first  two  volumes  of  the  Opuscula,  and  part  of  the 
third,  were  translated  into  English  by  Dr.  Edmund  Cullen  and 
Dr.  Beddoes,  and  the  fourth  volume  hy  Mr.  Heroii.  I  am  sorry 
to  observe  that  Mr.  Heron's  translation  is  far  from  accurate. 
He  often  mistakes  the  meaning  of  bis  author,  and  does  not 
appear  to  have  been  sufficiently  accmainted  with  the  science  of 
onemistry  to  understand  Bergman's  Latin;  which,  though suffi-^ 
ciaitly  perspicuous  to  one  acc^uainted  with  the  subject  discussed^ 
is  not,  periiaps,  always  classical. 

1.  He  prefaces  his  Opuscula  with  a  short  dissertation  on  the 
Investigation  of  Truth,  m  which  he.  gives  us  the  rules  which  he 
himselfalways  followed  in  his  investigations.  These  rules  are. 
chiefly  curious  by  showing  us  the  state  of  chemistry  when 
Bergman  began  his  career.  It  is  now  universally  admitted  that 
the  only  mole  of  advancing  chemistry  is  expeAment.  Experi-. 
ments  are  now  made  with  so  much  care  that  there  is  very  seldom 
any  dispute  dhont  facts.  The  discussions  which  exist  at jpresent 
in  the  science  relate  entirely  to  the  consequences  deduced 
firom  these  facts.  The  most  striking  discussion  of  the  kind  in 
modern  chemistry  is  the  question  whether  chlorine  be  a  simple  or 
a  compound  body ;  or  rather,  whether  it  contains  oxygen  or 
not.  Almost  all  the  British  chemists,  all  the  French  chemists, 
and  most  of  the  German  chemists,  conceive  it  to  contain  no 
oxygen  ;■  while  BerzeUus,  and  one  or  two  individuals  in  Scotland, 
consider  chlorine  to  be  a  compound  of  oxygen  and  an  unknofwn 
basis,  according  to  the  original  theory  of  BerthoUet  and  the 
French  chemists.  If  Bergman's  old  maxim  were  to  be  adopted 
universally,  this  dispute  would  be  cut  short  for  the  present. 
This  maxim  was  to  consider  every  body  as  simple  tul  some 
evidence  be  produced  that  it  is  a  compound,  and  not  to  admit 
the  existence  of  a  principle  in  a  body  till  it  can  be  shown  expe* 
rimentally  to  exist  in  it.  The  experiments  of  Gay-Lussac,  Davy^ 
Sec.  to  decompose  chlorine,  though  varied  in  every  conceivable 
way,  are  admitted  on  all  hands  to  have  been  unsuccessful.  We 
have,  therefore,  no  evidence  at  present  that  it  is  a  compound^ 
Neither  has  the  existence  of  oxygen  in  it  been  demonstrated  by 
experiments  upon  which  any  stress  could  be  laid.  The  only 
iUFgumoat  which  BerzeUus  has  brought  forward  is  founded  on  a 
law.  .of  his  own  invention.  Yet  he  admits  that  this  law  does  not 
bold  m  the  case  of  the  nitrates  and  phosphates*  If  we  8i:q)pose  it 
not  tu  hold  in  the  muriates,  what  becomes  of  his  argument  ? 
Vliia  iuppoeed  law  of  Berzelius  can  be  8hovmlo\>^  q\^  -^v.  wrfcb- 
qsabsc  case  of  tiie  atomic  theory »    We  c^ixv  \s^  isv^axi^  o\  ^^ 
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theory  explain  all  the  cases  which  are  conformable  to  his  kvvfi 
and  those  Ukewise  which  do  not  a^e  with  it ;  and  we  caa 
explain  the  composition  of  the  muriates  just  as  easily  on  tbe 
hypothesis  that  chlorine  is  simple  as  that  it  is  compound. 
^  Chlorine,  indeed,  for  any  thing  we  know  to  the  contrary,  may 
*  be  a  compound,  and  may  contain  oxy^n  as  one  of  its  consti* 
tuents ;  so  may  azote,  and  so  may  uron.  But  our  opinioDS 
respecting  the  composition  of  bodies  must  be  conformable  to  the 
evidence  which  is  laid  before  us;,  otherwise  we  forsake  the 
road  of  science,  and  get  into  that  of  fancy  and  romance. 

The  rules  for  investigating  chemical  phenomena  are  sufficiently 
simple,  and  may  be  reduced  to  the  following. 
.    (1.)  Every  fact  must  be  estabUshed  by  satisfactory  experi* 
ments. 

(2.)  A  body  must  be  considered  as  simple  unless  satisfactory 
evidence  can  be  brought  to  show  that  it  is  a  compound.. 

(3.)  The  most ,  satisfactory  way  of  showing  a  body  to  be  4 
compound  is  to  separate  its  constituents,  exhibit  tnem  ia  a 
separate  state,  and  to  show  that  by  uniting  them  again  together^ 
the  original  compound  body  is  produced. 

(4.)  When  a  substance  cannot  be  exhibited  in  a  separate  state^ 
it  is  always  hazardous  to  draw  any  peremptory  conclusions 
respecting  its  existence.  Our  conclusions  should  be  given  only 
as  hypothetical  or  conjectural ;  because  the  only  unequivocal 
evidence  of  the  existence  of  a  chemical  body  is  wanting.  The 
existence  of  the  principle  called  phlogistoriy  so  universally 
admitted  at  one  period,  is  an  example  in  point,  which  should 
make  us  cautious  in  our  conclusions. 

2.  On  Carbonic  Acid, — Bergman  seems  to  have  been  the 
first  who  considered  this  substance  as  an  acid.  His  opinions 
on  the  subject  were  communicated  to  foreign  chemists  in  1770, 
and  his  first  essay  on  this  acid  made  its  appearance  in  1773* 
It  would  be  needless,  considering  the  present  state  of  our 
knowledge,  to  give  a  minuter. account  of  this  essay,  though  at 
the  time  of  its  pubUcation  it  must  have  been  exceedingly  valuable. 
He  describes  the  mode  of  procuring  this  gas,  shows  that  it 
possesses  the  properties  of  an  acid  ;  that  water  at  the  tempera* 
ture  of  41°  absorbs  rather  more  than  its  bulk  of  it;  that  the 
specific  gravity  of  such  water  is  1*0015 ;  that  the  specific 
gravity  of  carbonic  acid  gas  is  rather  more  than  1*5,  and  that  it 
combines  with  the  different  bases,  and  forms  salts.  He  prepared 
and  described  bicarbonates  of  potash  and  soda,  carbonate  of 
ammonia,  carbonate  of  barytes,  carbonates  of  magnesia,  zinc, 
and  manganese.  He  determined  the  order  of  the  affinities  of 
carbonic  acid  for  the  bases ;  and  he  showed  that  it  is  thje 
weakest  of  all  the  acids  known  when  he  wrote. 

3.  Of  the  Analysis  of  Waters, — This  paper,  first  pubUshed  itt 
1778,  was  of  great  importance  at  the  time  of  its  appearance.    In 

it  ibemeikod  of  analyzii^g  wat/&i&  \^  fit^x.  V^d  dov^u^    Befon^  thf 
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appearance  of  this  treatise,  the  method  of  analysing  waters  may 
be  considered  as  unknown.  Several  attempts,  indeed,  had  been 
made  with  more  or  less  success  ;  but  no  general  formula  appli- 
cable to  waters  in  general  had  been  thought  of.  Consideraole 
improvements  have  been  recently  made  on  the  method  of  analyz- 
ing mineral  waters.  This,  indeed,  was  the  natural  consequence 
of  our  more  accurate  knowledge  of  the  exact  composition  of  tha 
different  salts  which  exist  in  mmeral  waters,  and  of  the  simplest 
methods  of  detecting  them  and  estimating  their  quantity. 
Kirwan  published  a  treatise  on  the  same  subject  about  tlie 
beginning  of  the  present  century.  But  his  methods  are  rather 
too  compUcated  for  actual  practice,  and  they  seem  scarcely 
compatible  with  much  precision .  Dr.  Murray's  formula,  pubhshed 
in  the  eighth  volume  of  the  Transactions  of  the  Royal  Society 
of  Edinburgh,  is,  as  far  as  it  goes,  the  best  and  easiest  method 
of  analyzing  mineral  waters. .  It  seems  unnecessary  in  the 
present  state  of  our  knowledge  to  enter  into  any  particulars 
respecting  Bergman's  paper.  For  the  same  reason  we  may  omit 
his  papers  on  the  Waters  of  Upsala,  on  the  Acidulous  Spring  in 
the  Parish  of  Denmark,  on  Sea  Water,  on  the  Artificial  Pre- 
paration of  Cold  Medicated  Waters,  and  on  the  Artificial 
r reparation  of  Hot  Medical  Waters.  These  papers  were  of 
much  utiUty  at  the  time  of  their  pubUcation  ;  but  at  present  the 
science  has  made  such  progress,  that  they  have  lost  a  great  deal 
of  their  interest. 

4.  On  the  Acid  of  Sugar. — ^This  paper  was  originally  written 
as  an  inaugural  dissertation,  which  was  defended  in  1776  by 
J.  A,  Arvidson.  Hence,  doubtless,  the  reason  why  nothing  was 
said  about  the  discovery  of  oxaUc  acid,  and  why  it  was  generally 
supposed  at  first  by  the  chemical  world  that  Bergman  himself 
was  the  discoverer  of  that  acid.  It  is  now  known  that  the  acid 
in  question  was  discovered  by  Scheele;  who  merely  communi- 
cated the  process  to  Bergman.  In  this  paper  Bergman  describes 
the  method  of  preparing  oxalic  acid,  the  properties  by  which  it 
is  charact'eriz/ed,  and  the  salts  which  it  forms  with  22  bases,  all 
that  were  known  to  exist  at  the  period  when  this  dissertation 
i^peared. 

6.  On  the  Preparation  of  ^/^m.— This  dissertation,  which 
has  been  mentioned  repeatedly  in  the  preceding  biographical 
account,  contains  a  history  of  alum,  a  chemical  examination  of 
its  composition,  a  description  of  its  ores,  a  minute  description 
of  the  processes  followed  by  manufacturers,  and  a  set  of  experi- 
ments undertaken  with  a  view  to  improve  these  processes,  tven  . 
at  present  this  dissertation  will  be  allowed  to  be  excellent,  and 
alum  makers  would  probably  derive  useful  liiuts  from  a  careful 
perusal  of  it.  He  was  aware  of  the  importance  of  potash  and 
ammonia,  and  owns  that  the  facts  would  lead  to  the  conclusion 
that  alum  is  a  triple  salt.  But  he  rejects  tl\i^  ^^x^^Wv^assvi  qes^ 
luscoMut  of  the  fact  that  ammonia  is  ecYuuW^  effic?ivi\vs«5i&  m  ^^^ 
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moting  the  crystallization  of  alum  with  potash.  Soda  ^d  lime 
he  fount!  possessed  no  efficacy  whatever.  It  is  rather  surprising 
that  this  aid  not  lead  him  to  the  true  conclusion^  that  there  are 
two  species  of  alum^  one  containing  potash^  and  the  other 
ammonia.  This  conclusion  was  first  drawn  by  VauqueUn. 
Whether  the  analysis  of  alum  by  Berzelius^  which  is  commonly 
received,  be  correct,  is  a  point  that  I  rather  believe  will  require 
some  further  examination.  The  subject  is  of  importajice, 
because  the  weight  of  an  atom  of  alumina,  and  even  the  mode  of 
manufacturing  alum,  myst  be  a  good  deal  influenced  by  it. 

6.  On  Antimoniated  Tartar. — This  is  the  name  oy  which 
Bergman  distinguished  tartai*  emetic,  the  only  antimonial  prepa- 
ration much  used  in  medicine.  This  dissertation  is  of  consicfer- 
able  importance.  He  details  the  different  processes  given  for 
preparing  this  salt,  and  shows  that  they  were  so  discordant  and' 
inaccurate,  that  the  same  substance  could  not  be  obtained  at 
different  times.  His  process  is  to  mix  powder  of  algaroth  (thd 
white  powder  which  precipitates  when  chlodde  of  antimony  is 
mixed  with  water)  with  cream  of  tartar,  to  boil  the  mixture  for 
half  an  hour  in  water,  then  to  pour  off  the  liquid,  evaporate  to  i 
pellicle^  and  ciystaUize.  It  is  now  known  tnat  tartar  emetic  is 
a  salt  composed  of  bitartrate  of  potash  (which  acts  the  part  of  an 
acid)  and  protoxide  of  antimony. 

7.  On  Masnesia. — This  dissertation,  first  published  in  1776, 
may  be  considered  as  the  third  chemical  dissertation  on  magnesia* 
The  first  was  by  Dr.  Black,  in  1755 ;  and  the  second,  by  Mar- 
graf,  in  1769.  Bergman  describes  the  method  pf  obtaiiniiig 
magnesia,  details  its  properties,  and  gives  a  pretty  full  accouilt 
of  the  salts  which  it  forms  with  the  different  acids.  The  only 
paper  of  much  consequence  which  has  made  its  appearance  upon 
ma^esia  since  Bergman's  paper,  is  a  small  book  published  by 
Butini,  of  Geneva,  in  1781,  entitled  "  Nouvelles  ObservatiOiifli 
et  Recherches  Anaiytiques  sur  la  Magnesie  du  Sal  d'Epsom.** 
But  most  of  the  ms^esian  salts  have  been  analyzed  witn  uder- 
able  accuracy  by  modem  chemists. 

8.  On  the  Forms  of  Crystals. — ^This  paper  was  first  publisb^ 
in  1773,  and  is  remarkable,  because  it  contains  the  very  same 
/discovery  which  aflerwards  led  Haiiy  to  his  theory  of  drystatSf 
He  shows  that  the  primitive  form  of  calcareous  spar  is  a  rhpnir 
boid,  the  faces  of  which  have  angles  of  1014-°  and  7S-^^,  that  s^ 
the  different  crystals  of  calcareous  spar  may  be  formed  upoii  suth 
.abase,  and  that  a  nucleus  having  the  primitive  form  mi»!|1^ 
extricated  mechanically  from  all  the  different  forms.  In.s&oiti 
this  curious  paper,  which  he  informs  us  was  the  fruit  of  Tfn^jp^ 
years'  assiduous  observations  on  crystals,  maybe  considered W 
exhibiting  the  first  outline  of  Haiiy's  theory.  ~  ;^ 

9.  On  Siliceous  Earth. — ^This  paper  was  published  in  177ft 
Bergman  in  it  states  with  precision  the  chemical  characters'  of 

silica,  shows  that  it  differs  in  its  iftOTpetyie^fewcL\k<^ other  earths, 
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that  it  cannot  be  converted  into  them,  and,  therefore,  that  it  is. 
entitled  to  be  considered  as  a  peculiar  substance.  He  adopts 
Scheele's  notion,  that  silica  is  a  compound  of  fluoric  acid  and 
water ; .  an  opinion  soon  after  refuted. 

10.  On  the  Hydrophanous  Stone. — This  name  was  given  by 
Sir  John  Hill  to  certain  stones  which  are  opaque  in  the  air,  but 
become  transparent  when  plunged  into  water.  They  were  sold 
at  an  extravagant  price.  But  uie  secret  of  these  stones  is  here 
revealed  by  [Jrorgman.  Various  minerals,  particularly  opals  and 
chalcedony,  exmbit  this  property.  Such  stones  have  hollow 
cavities  in  them.  When  these  cavities  are  filled  with  air,  the 
stone  is  opaque,  in  consequence  of  the  very  different  refracting 
power  of  the  stone  and  the  air.  But  when  the  cavities  are  filled 
with  water,  the  stone  becomes  transparent,  because  the  re&B.ct- 
ing  power  of  water  approaches  more  nearly  that  of  the  stone 
itselr* 

11.  On  the  Earth  of  Gems. — This  elaborate  paper  was  first 

1>iibli8hed  in  1777,  and  is  not  the  least  remarkable  of  Bergman's 
abpurs.  It  contains  the  first  attempt  to  give  an  accurate 
iinfdysis  of  the  very  hard  stony  bodies.  The  processes,  though 
rude,  exhibit  pbviously  the  rudiments  of  our  present  processes. 
Indeed  Bergman  must  be  considered  as  the  original  author  of 
the  processes  for  analyzing  mineral  bodies  by  the  moist  way.  It 
womd  be  useless  to  enter  into  details  respecting  his  results,  as 
it  is  not  surprising  that  they  should  be  all  inaccurate.  Indeed 
as  he  gives  a  very  imperfect  account  of  the  bodies  to  which  he 
affixes  particular  names,  it  is  not  always  easy  to  conjecture  what 
the  mmeral  really  was  that  he  subjected  to  analysis.  Pro- 
il^sbr  Jameson,  for  example,  conjectures  that  the  hyacinth  of 
Bergman  was  in  reality  a  cinnamon  stone.  But  I  had  an  oppor- 
fijnity  of  seeing  the  very  collections  of  hyacinths  from  which 
l^rgman's  specimens  for  analysis  were  selected ;  for  they  are 
«t91  in  the  University  of  Upsala,  in  possession  of  Pi-ofessor 
Afii^iius ;  and  there  cannot  be  the  least  doubt  entertained  that 
ithey.a^  true  hyacinths. 

llie  next  dissertation  on  the  earth  of  the  tourmaline  stone 
^eedsnot  be  particularly  noticed,  as  the  analysis  was  conducted 
piecisehf  in  tne  same  way  as  the  analyses  of  the  gems. 

12.  Oh  the  Fulminating  Calx  of  Gold. — This  paper,  first  pub- 
Kibed  in  1769,  contains  the  nrst  accurate  account  of  the 
piroperties  of  fulminating  gold,  the  first  attempt  to  ascertain  its 
tJQiDposition  experimentally,  and  to  explain  its  mlminating  power. 
j^cording  to  Bergman,  ftilminating  gold  is  a  compoimd  of 
oxide  of  gold  and  ammonia.  Ammonia  is  a  compound  of  azote 
iuid -phlogiston.  When  heat  is  applied,  the  phlogiston  reduces 
y^e  gold  ;  and  the  azote  being  suddenly  disengaged  in  its  elastic 
itate^  occasions  the  explosion.  The  tneory  of  this  remarkable 
powder  has  advanced  but  little  since  Bergman's  time.  Analogy 
s^rould  lead  to  the  suspicion  that  it  is  a  compound  of  gold  axid 
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^te,  or  of  oxide  of  gold  and  azote.    But  we  have  no  ptoof 

it  this  is  really  its  composition. 

•13.  On  Platina. — This  dissertation  was  published  in  1777, 
and  is  chiefly  valuable  as  explaining  the  effects  of  the  alkalies 
when  dropped  into  a  solution  of  platinum.  It  was  Bergman  that 
first  showed  that  sal-ammoniac  precipitates  platinum  by  forming 
with  it  a  triple  salt  which  is  but  little  soluble  in  water.  Potash 
produces  a  similar  effect ;  but  soda  and  lime  do  not  form. triple 
salts,  but  precipitate,  according  to  him,  the  metal  in  the  state 
of  an  oxide. 

14.  On  the  White  Ores  of  Iron. — This  paper,  first  published 
in  1774,  contains  the  first  account  of  the  properties  of  the  metal 
called  manganese.  These  properties  were  partly  detected  by 
Bergman,  partly  by  Scheele,  and  partly  by  Gahn.  It  was  Gahn 
that  first  obtained  manganese  in  the  metallic  state.  It  would 
be  heedless  to  give  the  substance  of  this  elaborate  and  valuable 
paper ;  because  we  are  now  possessed  of  more  accurate  means 
of  analysis ;  and  the  properties  of  manganese  are  known  with 
greater  precision  than  they  were  when  Bergman  wrote..  Bere- 
man's  method  of  separating  iron  and  manganese  from  each 
other  by  solution  in  nitric  acid  and  calcination  was  used  till 
Vauquelin  substituted  another,  which,  however,  does  not  suc- 
ceed better. 

15.  On  Nickel. — This  paper  was  published  in  1775,  It  con- 
tains an  elaborate  set  of  experiments  to  obtain  nickel  in  a  state 
of  purity.  These  experiments  were  all  made  in  the  dry  way ; 
and  were  not  perfectly  successful.  But  pur  author  succeeded 
in  establishing  the  peculiar  nature  of  this  metal  by  showing  that 
its  properties  became  more  and  more  pecuhar  the  more  com- 
pletely it  is  freed  from  foreign  bodies. 

16.  On  Arsenic. — This  paper,  originally  published  in  1777, 
contains  the  fullest  and  best  account  of  the  properties  of  arsenic 
which  has  yet  appeared.  It  contains,  indeed,  certain  mistakes 
and  erroneous  deductions,  which  flowed  unavoidably  from  the 
state  of  the  science  in  1777.  Except  the  correction  of  these 
mistakes,  and  more  exact  numeral  results,  the  chemical  know- 
ledoje  of  arsenic  has  advanced  but  little  since  the  days  of 
Bergman.  _ 

17.  On  the  Ores  of  Zinc. — This  dissertation  was  published  in 

1779,  and  contains  an  analytical  examination  of  aH  the  ores  of 
zinc  which  were  then  known.  He  succeeded  in  pointing  out 
the  constituents  of  all  these  ores  with  sufficient  accuracy; 
though  his  methods  were  not  sufficiently  precise  to  enable  him 
to  obtain  the  accurate  proportions  of  each. 

18.  On  Metallic  Precipitates. — This  paper,  first  published  in 

1780,  is  one  of  the  most  elaborate  productions  which  Bergman 
has  left  us.  It  may  be  considered  as  the  first  attempt  to  inVes^- 
tigate  the  nature  of  the  metallic  oxides,  and  to  point  out  the 
state  in  which  the  different  metals  are  precipitated  by  vaiious 
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.oeagents.  Thou^kit  contains  a  great  deal  of  erroneous  theory, 
yet^  as  the  experiments  are  all  distinctly  and  numerically  stated, 
we  have  it  in  our  power  to  strip  them  of  the  theory  in  which 
they  are  involved,  and  to  apply  them  to  the  present  state  of  our 
knowledge.  They  must  have  contributed  very  materially  to 
guide  the  subsequent  investigations  of  chemists;  though  the 
numbers  given  by  Bergman  are  not  sufficiently  precise  to  enable 
us,  from  them  alone,  to  deduce  the  composition  of  the  metallic 
oxides. 

19.  On  the  Art  of  assaying  in  the  humid  Way. — This  disser- 
tation appeared  Ukewise  in  1780,  and  is  no  less  than  a  complete 
treatise,  explaining  the  method  of  analyzing  the  ores  of  all  the 
known  metals.  It  was  the  first  treatise  of  the  kind  that  appeared, 
and  constituted  the  groundwork  of  all  that  has  since  been  done. 
It  would  be  useless  to  examine  it  here.  Almost  every  part  of 
■the  treatise  has  been  improved  upon  ;  almost  every  foimula  has 
been  modified  or  altered.  But  it  must  be  at  once  obvious  how 
much  the  art  of  analysis  owes  to  Bergman  for  this  commence- 
ment. 

.:  20.  On  the  Blow-pipe, — This  paper  had  been  sent  in  manu- 
script to  Baron  Bom  m  1777,  by  whom  it  was  published  in 
1779.  It  contains  directions  how  to  make  experiments  with 
the  blow-pipe,  and  gives  a  very  particular  account  of  the  pheno- 
mena exhibited  by  the  different  stones,  metals,  and  ores,  when 
heated  by  the  blow-pipe,  either  alone,  or  mixed  with  the  different 
fluxes.  Since  that  time,  the  use  of  the  blow-pipe  has  been  still 
further  improved  by  Assessor  Gahn.  His  essay  on  the  subject, 
published  in  a  preceding  volume  of  the  Annals  of  Philosophy, 
we  recommend  to  the  careful  study  of  every  person  who  wishes 
to  become  expert  in  the  use  of  this  very  important  instrument  of 
investigation. 

21.  On  the  Analysis  of  Iron. — This  important  dissertation, 
|>ublished  in  1781,  contains  the  experiments,  by  means  of  which 
the  difiference  between  iron,  cast  iron,  and  steel,  was  accounted 
for.  Bergman  first  detected  the  presence  of  plumbago'  in  cast 
iron  ai»d  steel,  and  he  first  showed  that  iron  yields  more  hydro- 
gen gas  than  either  cast  iron  or  steel.  The  experiments  were 
very  numerous ;  and  as  far  as  they  went,  they  are  sufficiently 
satisfactory. 

22.  On  the  Cause  of  the  Brittleness  of  Cold  Short  Iron. — 
This  paper,  like  the  last,  was  published  in  1781 .  When  cold 
short  iron  is  dissolved  in  sulphuric  acid,  a  white  powder  remains, 
which,  when  heated  with  charcoal,  was  reduced  to  a  metaUic 
button.  To  this  substance  Bergman  gave  the  name  of  siderum; 
and  he  showed  that  when  added  to  iron  it  renders  it  cold  short. 
It  waa  soon  after  shown,  that  this  supposed  new  metal  is  merely 
9k  phosphuret  of  iron.  Hence  it  has  been  inferred,  that  iron  is 
rendered  cold  short  by  uniting  with  phosphorus. 

^  Tliis  paper  has  been  already  carried  to  such  a  length,  that  it 
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be  possible  to  give  nothing  more  than  the  titles  of  tkr 
laining  dissertations  of  Bergman^  with  the  date  of  the  puUi- 
iwtttion  of  each. 

23.  On  the  different  Quantity  of  Phlogiston  in  Metals*  1783. 

24.  On  Sulphuret  of  Tin.     1781. 

25.  On  the  Sulphurets  of  Antimony.     1782. 

26.  On  the  Products  of  Volcanoes.     1777. 

27.  On  Elective  Attractions.     1776. 

28.  On  the  Analysis  of  Lithomarga.     1782. 

29.  On  Asbestus.     1782. 

30.  Thoughts  on  a  Natural  System  of  Minerals.     1784. 

31.  On  the  Combination  of  Mercuryand  Muriatic  Acid.  1769r 

32.  On  the  proper  Mode  of  burning  Bricks.     1771. 

33.  On  the  Acidulous  Waters  of  Medevi.     1782. 

34.  On  the  Medicinal  Springs  of  Lokame.     1783. 

35.  On  Cobalt,  Nickel,  Platina,  and  Mai^anese;   and  on 
the  Nature  of  their  Precipitates.     1780. 

36.  Chemical  Analysis  of  Indigo.     1776. 

37.  On  Vegetable  Soils.     1771. 

38.  On  the  Mountains  of  Westgothland.     1768. 

39.  On  the  latest  Chemical  Discoveries.     1777. 

40.  Mineralogical  Observations.     1784. 


Article  IL 

On  the  State  in  which  Potash  exists  in  Vegetables,  and  on  the 
Saccharine  Matter  of  the  Potatoe.    By  Dr.  Peschier. 

(To  Dr.  Thomson.) 

SIR,  Edinhurgli,  Aug.  12,  1818. 

The  enclosed  was  sent  me  by  Lord  March,  that  it  might  te 
transmitted  to  you ;  the  author  being  desirous  that,  if  apiproved 
of,  the  discovery  contained  in  it  might  have  a  place  in  your 
journal.  I  am,  Sir,  with  esteem. 

Your  obedient  servant^ 
^  John  Playpaib. 

(To  Lord  March.)  ' 

MY  LORD,  Oefteotf,  JulgitO^  1818. 

You  are  too  great  a  friend  of  the  sciences,  and  I  take  too 
much  pleasure  in  communicating  to  you  the  discoveries  which 
may  originate  in  this  city,  to  allow  you  to  remain  ignorant  of 
some  new  facts  ascertained  in  the  laboratory  of  my  brother,  and 
which  will  soon  be  communicated  to  the  public. 

The  chiemical  analysis  of  vegetables  having  been  for  some 
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years  a  favourite  pursuit  of  die  chemists^  different  vegetable 
principles  have  been  discovered  in  different  parts  of  plants  ;  but 
hitherto  it  has.  not  been  demonstrated  in  what  state  potash  occurs 
in  vegetables ;  and  though  it  has  been  found  in  the  ashes  of 
plants,  its  presence  had  not  been  ascertained  either  in  their 
expressed  juices  or  their  decoctions.  A  set  of  experiments  made 
upon  a  certain  genus  of  plants  with  a  view  of  studying  its 
medical  virtues  has  led  to  the  discovery  of  potash  m  tnese 
different  liquids,  and  has  suggested  an  easy  mode  of  determin- 
ing the  acid  with  which  the  potash  was  united. 

All  the  juices  (the  word^'mce  denotes  the  liquid  expressed 
from  a  plant,  but  not  from  its  fruit),  or  the  decoctions  of  the 
different  parts  of  a  vegetable,  are  more  or  less  acid,  reddening 
paper  stained  blue  with  litmus.  Sec.  It  was  necessary  to  find  a 
substance  which  should  not  oiidy  combine  with  the  disengaged 
acid,  but  which  should  have  a  greater  affinity  for  that  acioTthan 
potash  itself  has.  The  acids  which  occur  most  commonly  in 
plants  being  the  carbonic,  the  tartaric,  and  the  oxalic,  it  was 
necessary  l^sides  that  this  substance  should  form  an  insoluble 
salt  with  each  of  these  acids.  Pure  magnesia  answers  this  pur- 
pose completely.  If  then  we  agitate  in  the  cold,  or  boil  together 
a  vegetable  juice  or  decoction,  and  a  quantity  of  pure  magnesia, 
we  obtain,  after  the  separation  of  the  deposite,  an  eSkaline 
liquid,  which  possesses  all  the  characters  of  a  solution  of 
carbonate  of  potash.  By  examining  the  magnesia  in  the  re(]^uisite 
manner,  we  can  easily  determine  the  acid  with  which  it  has 
combined.  (The  tartrates  and  oxalates  of  magnesia  are  insoluble, 
when  there  is  no  excess  of  acid— an  excess  which  it  is  of 
importance  to  avoid.) 

The  insolubihty  of  pure  magnesia  and  of  a  part  of  the  salts 
which  it  forms  when  united  wiUi  acids,  renders  the  process  very 
accurate,  and  of  veiy  easy  execution. 

If  the  salts  contained  in  the  vegetables  be^ulphates  or  nitrates, 
they  not  only  do  not  redden  vegetable  blues  (because  there  is  no 
excess  of  acid  present) ;  but  magnesia  is  not  capable  of  decom- 
posing them.    This  is  the  case. with  borage,  &c. 

This  discovery,  besides  its  importance  in  the  analysis  of  plants, 
facihtates  the  means  of  judging  of  the  quantity  of  potash  con- 
tained in  vegetable  juices.  Efereafter,  incineration  will  not  be 
necessary  in  order  to  obtain  that  potash.  .  The  choice  which  a 
philosophical  society  in  Holland  made  of  this  problem  as  a  prize 
question  (in  1817),  proves  the  interest  with  which  it  was  viewed. 

Second  Discovery^. — In  consequence  of  a  careful  analysis, 
Vauquelin  drew  as  a  conclusion,  that  potatoes  are. composed  of 
starch,  of  parenchyma,  of  a  peculiar  animal  matter,  and  of 
certain  salts.  These  different  substances  did  not  explain  the 
cause  of  the  spirituous  fermentation  which  they  undergo,  if  they 
are  exposed,  sufficiently  diluted  with  water,  and  mixed  with  a 
little  barley  meal  to  tne  requisite  temperat\i£^«    ^<eftRi^"^\Nas^ 


"  ■  a 


8S8      Dr.  ThomdAU  OtefMltMt  an  the  Weights  of   (Sa^. 

{>e€n  propdted  ks  a  prize  qnestioni  to  dteboter  th«^  sutrntfliai^ 
^Muoh  in  potfltoeil  suppliee  the  plae^  of  iiuefiur>  to  in^hlfth  «Ione  thft 
Itpirituotift  fermentstiOii  is  Conceived  to  bdong;  A  fetet  of  exf^eii^ 
tilehts  on  potlttoe  meal^  obtained  by  rsdping,  wafthingj^  dtyingf^ 
lind  grinding!  Uaii  sho^m  that  these  bmbs  contain  sii^'aM 

turn  in  the  proportion  of  64  gr.  of  mucous  sugar,  and  ef220  -^ 
t  glim,  in  the  pOund  weight  of  potatoe.  These  tWb  prindpHil 
^ete  discoveted  by  digesung  potatoe  meal  in  six  or  eight  f|wi 
6{  cold  Water  for  24  hours  m  a  cool  nlace,  evaporating' Ibd 
water  to  dryness,  and  treating  the  resiaual  mass  suebeswf^etf 
inHbi  (dcohol  ^d  water.  No^  it  is  the  existehce  of  thes^  tvl4 
foYfai6iples  which  occasions  the  commencemient  of  th^  sbiritnoidl 
^irmentflLtian,  assisted  by  the  baiiey  meal.  Th^  actioii^u^<[di 
the  fttarch,  knd  the  changes  induced  in  it,  account  for  the  cprtif 
tityof  spirit  produced.  --y 

TOese  two  dififcoveries*,  m^  Lord,  have  a  real  connexion  wMl 
jilpliticdl  economy;  and  they  mterest  the  sciences,  as  they  <eoiilWt^ 
ti:ite  incdntestible  matters  of  ftict.  I  may  have  the  hdneu^ 
iiereafter  of  transmitting  £ui  extract  of  the  memoir  whioht^jf 
bro&^r  pmposies  to  read  at  the  annual  meeting  of  the  Helvdis 
rFiitural  Histbiy  Sodfeiy,  on  the  tribe  of  corns  kdd  their 
l^l-oduicM. 

Our  means  of  public  education  will  be  considerably  improved 
Iby  the  choice  whi<^h  has  been  made  of  a  very  convenient  plad^ 
for  ^iip^rimehtal  lectures  on  chemistry,  physics,  astronomy>  80tt 
by  &e  aissociation  of  about  200  persons  connected  with  Hit 
a&tiie  ntace,  who  receive  ^  the  scientific  journals  of  the  wortdt 
iibd  iimo  invite  foreigners  of  every  description  for  the  efectiottctf 
new  professional  chairs,  and  even  of  new  faculties  Of  i^eatt 
tmd  hteratiire.  Our  acindemy  will  see  with  pleasure-  foreigners 
th  itb  bofitom  ^provided  they  be  distinguished  by  their  knowted0») 
reading  public  lectures  on  the  sciences,  and  mus  adding  to  mt 
sciientmc  resources  of  Geneva.  We  are  at  prei^ent  purchasing 
in  PflfftS  a  grestt  many  physical  and  astronomical  instruments, 
Which  w^re  wanting  lot  our  lectures.  Already  we  have  begun 
to  form  a  cabinet  ofndLtural  history,  mineralogy,  &o.  The  place 
is  very  lai^';  knd  we  are  receiving  from  «ui  quarters  objects 
worthy  6f  a  place  in  this  interesting  museum. 

#  Peschibe,  DJM. 
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Article  III. 

Some  AddUiomd  Observations  on  the  Weights  of  the  Atomf  jf 
Chemical  Bodies.  By  Thomas  ,  Thomson,  M.D.  F.R.S. 
Regius  Professor  of  Chemistry  in  the  University  of  GIaJ3g6w. 

Thoxjg'h  fittle  inoi-e  than  five  years  have  elapsed  since  I  pftb- 
Mshedmy  first  tables  of  tLe  weights  of  the  atoms  of  ^Uffnmft 


.iphemic^;bpd]ea:iQ  the  aecood  vplume-of.  ike.Annaih pf \-PhUq» 
iifj^Avi  ther^ttbjeetbas  sixice  tibiat  thne  been  inveBtigateO' with  so 
:QftUQh fikiliandperBevevance  by  Dr.  WoIla$toD>  Professor  Berz^- 
fiusy  and  several  other  diemiBts,  that  improyements  haye  been 
Inftde  malmost  every  individual  number^  1  conceivey  thereforQ, 
t^t  it  will  be  interesting  to  chemists  if  I  lay  before  them  an 
.i^tpme  of  the  present  state  of  the  subject.  This  I  shall  do  by 
|}^S^g.lt  n^w  table  of  the  weights  of  the  atoms  of  different  bodies 
«JlPh,JWB  ihey  have  been  established  by  the, most  accurate  experi- 
fiS^^I^  hitherto  made.  I  am  far  from  flattering  myself  tht^t  the 
OH^abi&r^  which  I  shall  give  are  all  accurate ;  on  the  cQntf:ary^  I 
inSkySi-n^i'^^  least  doubt  that  many  of  them  are  still  erropequs. 
£ll^.tjb.ey  constitute  at  least  a  nearer  approximation  to  the  truth 
Ijjlpap  \ibk  numbers  contained  in  the  nrst  table.  It  is  only  by 
successive,  and  probably  very  slow  approximations,  that  we  pan 
ti9i|^cjt  if>  reach  the  truth  at  last.    Every  new  step  is  something 

Sjgied ;  9nd,  therefore,  deserving  of  attention.  I  am  far  from 
Bg  •  apprehensive  of  being  found  fault  with  by  those  who 
lijMdliij^tM^d  tbe  nature  of  chemistry,  and  the  true  mode  of  improy- 
ilg-  it^  for  having  fornxerly  mven  numbers  for  the  atopas  of  t^^dies 
£2iD)deiid  gn  jbhe  best  data  wnich  I  could  procure  at  the  ^ime,  and 
for  abandoning  these  numbers  for  others  furnished  by .  more 
|lSQ¥urf(te:^I>eriments.  We  may  expect,  now  that  ^cquracyis 
^ibi^'^fkt.^bj^ct  of  chepQiical  experimenters,  that  more  and.iidQre 
frocji^)^4  it^fiYuts  will  be  obtained  as  we  proceed.  Many, 'of 
^^ik^^of  jthe  numbers  which  I  now  give  wiU  be  to  be  abandoned 
iWiea|t§r^' wd  new:Amnbers  s^ubstitntjed,  founded. on  experiments 
tipi^^iching  nearer  to  absolute  accuracy.  Meantime  w:e  inn^t 
|^;j^tisfiea  with  the  best  facts  which  the-sciencc^  pan  furnish. 
l.'lMIL^ven  of  opinion  ^at  it  has  a  very  material  tendeiicy.to 
^^j^^ce  the  science  to  lay  before  chemis^  the  present;  state  of 
oitf*  Jffi^j^]^4k^f  and  t^e  valuje  of  the  oata  upon  wiudti  our  jcop- 
dbgyskopta  jure  ft^undjed. 

Weight  qf  aa  atop. 

■  ■:    1  .QinrgejU  .......•..< 1*000 

.  .      gCUoriwe.... ^..    4-600*,  . 

_      Slodine 15-636t 

4  Hydrogen .0*126* 


i«AM 


*  The  weight  of  an  atom  of  hydrogen  is  derived  from  the 
composition  of  water.     It  has  been  estabUshed,  that  water  is 

*  T^'s  ODinber  depends  apon  the  specific  gravity  of  chlorine  gas.  Gay-Latsac 
and  Tbenard  fonod  it  2*47.  I  think  Dr.  Proofs  reasons.for  considering;  it  as  9*5 
ji^ve  tai^ftietory'.  Davy  has  sboifvn  that  protoifide  of  cMbrine  Is  a  compoatid  •f  two 
vjAopiM  of  chlorine  and  one  volume  of  oxygien.  Now  if  we  consider  it  as  a  dom- 
npuid/>f  ;iwic  atjovi  chlorine  +  one  atomoxy^u,  it  is  obvious  tbat  an  atoo^  of 
mortlkt  will  weigh  4*5. 

-f  This  is  the  number  obtained  by  Gay-Lussac  from  the  combination  of  iodine 
anA  <liic,  whkli  he  fooikd  a  compound  of  100  iodine  -v  %^*^  i\\it.    '^^^n  ^^%  % 
M).H  4.*l«5  1 1 JHK5.    I  have  very  slightly  modlfted  Ga^A.>BWke%tkaB^b^^ Vk  xb»^« 
tbe^atopi  of  iodine  m  muitij^le  of  *  125. 
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Weight  of  ao  atom. 

6  Carbon ; 0-7^0 

6  Boron 0-875  «» 

7  SiUcon l-000« 


formed  by  the  union  of  two  volumes  of  hydrogen  gas  and  one 
volume  01  oxygen  gas.  I  consider  it,  with  DaltoQ^ias-  a  cooos* 
pound,  of  one  atom  of  hydrogen  and  one  atom  of  oxygen^  Honee 
the  weight  of  an  atom  of  hydrogen  will  depend  i^on.ils  spediftc 
gravity,  Biot  and  Arrago  mimd  the  specific  gravity  of  ibydtogen 
gas  0*074;  that  of  airbein^  I.    Now  if  the  specific. . gravity ^ of 

•  oxygen  gas  be  I'lll,  and  it  two  volumes  of  hydrogen  gas  are 
eqmviadent  to  one  atom,  it  would  follow  that  an  atoni  ofhydiogiii 
weighs  0*133.  I  have  been  ,at  much  pains  in  endeavouring  to 
determine  the  specific  gravity  of  hydrogen  gas,  but  never  could 
find  it  lower  than  0073,  which  differs  but  little  frotfaf  the  deter- 
mination of  Biot  and  Arrago.  But  I  do  not  think  'that  abso- 
lutely pure  hydrogen  gas  has  ever  been  weighed.  It.asiuaify 
contains  traces  of  phosphorus,  iron,  zinc,  8cc.  which  musjbaa^^ 
lially  affect  its  v^eight.  On  that  accoimt  I  think  tha4^  JDr.  Prpi^j.'^ 
method  of  determining  the  specific  gravity  of  this  gas  firom  ih%t 
of  ammoniacal  gas  is  more  likely  to  be  correct.  In  ammoiiia  ^ 
are  sure  that  me  hydrogen  is  pure.  It  is  likewise  twice., as , 
dense  in  ammonia  as  it  is  in  hydrogen  gas.  This  doubles  ^ 
chance  of  precision.  When  the  weight  of  hydrogen  gas  j» 
deduced  firom  ammonia,  that  of  oxygen  gas  is  found  to  bei,  16 
,  times  heavier.  Hence  the  number  in  the  table  for  the  weight  of 
the  atom. 

^  The  data  upon  which  this  number  is  founded  are  not  quite 
satisfactory.  Common  boracic  acid,  according  to  Davy's  expe- 
riments, is  composed  of  acid  57  +  43  water.  If  it  be  a 
compound  of  one  atom  acid  +  two  atoms  water^  the  weight  of 
an  atom  of  boracic  acid  will  be  2*998.  From  the  analysis  of 
borate  of  ammonia  by  BerzeUus,  the  weight  of  an' atom  of  the 
acid  is  2*66.  The  mean  of  thesetwo  is  2*829.  From  the  expe- 
riments on  the  combustion  of  boron,  there  is  reaaon^to  believe 
that  the  acid  contains  at  least  two  atoms  of  oxygen.  If  so,  it 
inust  be  a  compound  of  2  oxygen  -f  0*829  boron.  The  number 
-  0'875  was  chosen  in  preference  to  this  number ;  because  it  isa 
multiple  of  0*126,  which  all  the  atoms  seem  to  be. 

^  iVeither  are  the  data  for  this  number  to  be  depended  oil. 
Every  thing  shows  us  that  silica  in  stony  bodies  acts  the  part  of 
an  acid.  Table-spar  is  a  compound  of  50  silica  -f-  46  hme;if  it 
be^  a  bisilicate  of  lime,  the  weight  of  ail  atom  of  silica  will  be 
2*015,  for  4o  :  50  ::  3*625  :  4*03.  .  Again,  nepheUne  is  a  com- 
jjound  -of  49  alumina  +  46  silica.  Suppose  it  a  silicate  of 
ulumina,  silica  will  weigh  V994  •,  ioi  49  :  46  ::' 2*125  :  1'994. 

Now  the  mean  of  these  two  narabex^  \^  "i'Q^^^,  "^X^TkSfe  Wxaa.^ 
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Weight  of  dn  atom. 

8  Phosphorus 1-600  * 

9  Azote 1-760* 

10  Sulphur 2-000 

11  Tellurium 4-000  « 

12  Arsenic 4-760' 


oonceive  the  weight  of  an  atom  of  silica  to  be  2-000.  But  as  it 
musti  contain  at  least  one  atom  of  oxygen,  it  is  obvious  that  an 
atom  of  silica  must  weigh  1 .  ... 

i::  **  There  can  be  no  doubt  that  this  is  the  true  weight  of  an 
IdxMH  of  phosphorus.  Perphosphuretted  hydrogen  gas  has  the 
specific  gravity  of  0-9022.  The  bulk  of  hydrogen  gas  is  not 
wered  by  converting  it  into  perphosphuretted  hydrogen.  Hence 
t  is  composed  by  weight  of 

Hvdrogen 694  or    1 

PWphorus 8328   . .  12 

I;  conceive  this  gas  to  be  a  compound  of  one  atom  hydrogen 
and  one  atom  phosphorus ;  but  1  :  12  ::  0-125  :  1-6.  Ferphos- 
phuretteid  hydrogen  gas  unites  with  1  volume,  1^  volume,  and. 
3  volumes  of  oxygen  gas.  Now  half  a  volume  of  the  oxygen, 
"gte  unites  to  the  hydrogen ;  the  remainder  combines  with  the 
phosphorus  ;  so  that  one  volume  of  phosphorus  unites  with  half 
■wi  volome,  with  1  volume,  and  with  1 4.  volume  of  oxjrgen,  forming 
"hypophosphorous  acid,  phosphorous  acid,  and  phosphoric  acid. 
II116  IS  the  same  thing  as  if  we  said  that  one  atom  of  phosphorus 
unites  with  one  atom,  two  atoms,  and  three  atoms  of  oxygega 
respectively. 

*  I  think  it  probable  that  oxide  of  tellurium  is  a  compound  of 
100  tellurium  +  25  oxygen.  Berzelius  found  100  tellurium 
+  24*8  oxygen,  which  comes  suflSiciently  near.  Now  if  this 
oxide  be  a  compound  of  one  atom  metal  +  one  atom  oxygen,  it 
is  obvious  that  an  atom  of  tellurium  will  weigh  4. 

'  Experiments  on  arsenic  seem  to   be  attended  with  more 

•  *  t    ■  t 

•  Thii  is  the  Dumber  which  Dr.  Wollaston  selected  after  a  careful  earami- 
nation  oiP  the  experiments  hitherto  made  on  the  subject.  Mr.  PbiUips  has^  .with 
hi«  usual  acuteness,  shown  it  to  tally  very  nearly  indeeid  with  the  best  exDerimeuts 
'•f  Davy,  Gay-Lussac,  Dalton,  and  his  own.— (Royal  Institution  JoUrBM,  v.  1<^.) 
■  It  am  disposed  to  consider  4t  as  correct. .  The  only  experiment  whifih  iDdnces^me 
to  hesitate  is  one  by  BerthoUet.  He  decomposed  nitre  by  heat,  and  obtained  a 
1^  composed  of  one  illume  azote  and  two  volumes  oxygen  :  our  number  would 
feqafire  one  volume  azote  and  SJ  volumes  oxygen.  .  I  shall  give  a  translation  of  this 
p9per  of  Bertfaollet  in  the  next  article  of  the  present  number,  because  I  wisb  to 
ilpiw:tlie  attention  of  ciiemists  to  it.  1  do  not  know  very  well  how  to  account  for 
this  discordance  between  the  results  of  Bertbollet  and  those  of  other  chemists.  Per«> 
kapi  the  telf  volume  of  oxygen  wanting  may  have  combined  with  the  potash^  I 
asy,  hereafter,  relate  the  result  of  a  set  of  experiments  which  I  mean  to  undertake 
00  |Wf  pof«  to  elucidate  this  point.  Till  then  I  think  it  safei^  to  abid«  b^  tbft  Tk^Box-* 
•Vr  1*75  inr  the  weight  of  an  atom  of  azote. 


SM      Dr.  TholS^^dBi^fiMA^oKii^  lights  of    ^^4^. 
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Weight  of  an  atom. 

IJ.i'otissmm ^Odo' 

14.^odiuirt  ................=  ST-OOp   : 

1§  tCfalcium. 2-6f5 ' ,; 

16  "Biafyaa... .,.::.. :......... .:..•  8'?oD    - 

17  S^ctatitim.. .. . . .-. .. . . . . .-. . . .-. . .  S^iQO' :■ 

18  Magnesium l-60O<- 

19  Potash.... e-OOO" 

20Soda...... 4'(m~' 


0. 


•^■^^^   III  !■       ■  I        I  ■        ■  ■  ■,■      .  ■        I      ■  »  ■  ■  ■■    !■■  . 

-  ■  .  '       ■    >     iQJf-  .  ;. 

ififecuUy  iih^,  those  upon  other  metals.  The  number  4*75 
cigi^uli^  nrom  ttie  compounds  which  arsenic  forms  with  oxygen  5 
btoit  doed  not  Bgree  well  with  the  chloride  of  Jtfsenic;  -  ©cluxhaQ 
if  4' 75  be  the  weight  of  an  atom  of  arsenic,  neither  arsenious  nor 


oxygen, 
PtfUieB  render  it  very  unhkely  that  an  atom  of  arsenic  really 

weighs  4-76.    .  ^^,^  .    ^if 

I }  But  few  ^ohahges  have  been  made  Tjpon  the  %^^igkfe'  df  ttfij 
atoms  of  these  six  alkaline  metals.  The  supposition' *thii.)b^3fl 
litQta  ibf  sbdicott  tm^s  tinree,  ta^es  very  weU  Withexp^nDPieiits, 
if  we  suppose  soda  to  be  a  compound  of  1  .atom^sodimn  •f  1  a(09| 
o^t^jEiiK  On  that  supposition  soda  will  weigh  4,  which  agrees 
with  the  T^igKt  resulting  from  the  composition  of  the  salts  of 
is^da.    Th^'number  for  strontium  results  from  tbo  meaji  .of  SUih 


njeyey's  analyses  of  the  salts  of  strontian,  and  my  own.  T^e 
immiS'er  tor  ^Yign^siutu  is  'founded  6n  B^rtelius's  ^tialyiiis '  of 
Qubhate  of  magnesia.  ■   j  ^  ..  ,;. 

.  ^/This  number  is  very  convenient,  and  it  tallies  as  well  with 
j^^'dhalys^  of  the  salts  of  potash  as  any  other. . 

KirwAB  found  sulphate  of  potafih  composed  of,  r4d'20  4-  54*90 

W«na4.  .>.. , 46-30  +  M-'JfO 

Thomson ...».;..  46*'?2  +  54'21^ 

Mean ,.  45-40  +  64:60 

If  it  be  a  compound  of  6  acid  +  6  potash,  its  7  45-46  ii.  51^54 
*"•  constituents  are* •-•  •  •  •••••••• •»••••  j  ' 

I  consider  this  as  almost  an  exact  coincidence! 
*  Tlysnuiuber  agrees  eqiifdllyt^ell' for  soda. 

'  Water.        Acid.  Stoda. 

Berzeliiis  jfbund  sulpl^ate  of  soda  com-?  gg    .    34%76  4-  19«a4 

^M^i^S'?!i^!i*:'r!^  +  M-4D  +  19-68 


Weight  of  ao  atom* 

22  Bwytes §-7&)} 

63  Strwtian  . . . . .* :. ..... ;  "6 ""^  ^ 

24  Magnesia.  ,.'.',..'..,,,...'.'....,    W 

25  ifttnum .  .......'..'.'...•. . . .'.  .\..    |- 

26  Yttria. ;$-i(WD» 


n 


«  •    •-•       *■   « 'I  . 


#»    ♦  /•» 


^  If  sulphate  of  lime  be  a  compound  of  6  acid  -t  3*626  lime^ 

its  constituents  will  be   , 

{.-:....  fi^l^.  Lime.. 

iPeweBtiB's anftlysi^  gives  us  .; •......,,  68-00  +  42-W 

wliiph  may  be  considered  as  an  exact  coaQAides^C^' 

j'  *  If  ^uljphate  of  barytes  be  competed  of  5  fi^  •#•  y^i^^lfffp^i 

its' constituents  will  be    '  ' 

4ri^.       Barbital. 

33-90  +  6frl0 

t;.  Ajrtbnr  Aikin's  analysis  gives '.  • .  •  33*96  +  66'04 

erzeUus  and'  Fourcroy. found  .  •••.••••• 34*00 ,+  66'00 

*-^  Clarbonate  of  strontian,  suppoaine  it $.  Qomff^fi^ 
fiAd  +  6*6  strontian.  should  .consist, of  ^ 

29*78  +'fl^O-S? 
I%md  its  ponstituents  to  be  ,.••••..  «•  .4. . . .  29*9!0,  +  Tf^Vf 

^  c  *  ■■  ■••■*. *. 

t  If  suTpliat^  pf  stxpptian  ,be  a  cc^ipouud  of '^^^^^  +  ,6*^  strdn^ 
tiaa.  its  constituents  should  be 

Add. 

*■■■*■  •■  ^       ' 

jtoomeyer  fouad  it •  •  •  • 

^^e  coincidences  are  sufficiently  near.  The  ^eviatioQ^  Aie  o|^ 
b^posite  sides ;  so  that  the  mean  of  the  two  wovdd  almost  4$|E(f 
ivith  our  theoretic  number.  .*  iiv 

*  fierzelius  found  sulphate  of  magnesia  com^?  gq.qa  ■  33*35 
-posed  of.  ••••••  c*  ;.;•••••••».•••••.•••.••••>'  r  :  v^-  -,  fs  I  if 

'  If  it_  be  a  cwipound  of  6  acid  +  2-6  magr?  6g.e(y^  35>30 
nesia,  its  constituents  will  be v  .^r  X  v  ,• .  *^y 

This  coinciclence  I  ,coasi4^  aa  ejs^t.  •, : , ,  jml  ' 

According  to  ]^en)elius  (Aflitrndlingar,  iy.  236),  .sulphatje  of 


48,  +.,66r6e 
l-00+:67'06 


r  - 
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Weight  of  an  atom. 

27'Glucinum .2-«5tf    ^" 

28  Glucina  :  . . . . :.  • . .-.  .\ .: ........  3-250? 

29  Aluminum V\2S 

30  Alumina 2-125«J 

31  Zirconium,  .;.• 4-82te? 

32  Zirconia •.. S-«39? 

33  Iron ,....  3-500 

34  Protoxide  of  iron 4-500  ' 

36  Peroxide  of  iron 10-OOd  •  ' 

36  Nickel 3-375 

37  Protoxide  of  nickel 4-375* 

■■:   i'  V ' ■  -■  ..■., 

-I-  1  atom  oxygen;  but  we  have  no  means  of  determirdng  whetheSf* 
the  supposition  be  well  or  ill  founded.  It  would  be  necessary  t^ 
determine  the  weight  of  oxygen  and  metal  in  yttria  before  wej' 
could  be  quite  certain.  '  '' 

*  Accordii^to  Berzelius,  sulphate  of  glucina  is  a  comiiouild"of 

Acid.         Glticji^a.. 

100  +  mrioD^ 

If  it  be  composed  of  5  acid  +  3-25  glucina^  its')  ^qO  +  65-0D(y 
oompositioiiwill  be • j       • 

'  4  Tins  number  is  foimded  upon  Berzelius's  analysis  of  sulphate 
of  alumina.»*-(Ann.  de  Chim.  Ixxxii.  14.) 

Acid.       Alnmioa.  • 

He  found  it  a  compound  of. • 100  +  42*722 

Now  100  :  42-722  ::  5  : 2-115.'  I  take  2-125  as  sensibly  the 
.same  with  2-115.  Mr.  Richard  Philips  informs  me  that  he  has 
analysed  the  sulphate  of  alumina  with  a  different  result ;  that  the 
cpiantity  of  alumma  which  he  found  in  the  salt  was  much  greater. 
Should  this  statement  turn  out  correct,  the  weight  of  an  atom  of 
dumina  would  be  higher  than  it  is  stated  abbre,  and  might  evett 
'amount  to  3*5,  the  nuifiberin  my  original  table. 

'  According  to  Berzelius's  analysis  of  sulphate  of  iron,  the 
weight  of  protoxide  of  iron  is  4-4.    He  found  it  a  compound  of 

,28*9  acid  +  25-7  protoxide  of  iron  +  45-4  water.  Now  28-9  : 
'26'7  ::  5  :  4*4.  I  have  adopted  4*5  as  suflSciently  near  the 
I^Bumber.  The  mean  of  all  tne  analyses  of  protoxide  of  ircm 
Ogives  us  100  iron  -f  28*78  oxygen.  If  we  consider  protoxide  of 
iron  as  a  compound  of  1  atom  iron  +  1  atom  oxygen,  and  its 
weight  to  be  4-5,  then  it  will  be  a  cbmpound  of  100  iron  + 

'  28-o7  oxygen.    TTiese  coincidences  are  simciently  near. 

\    *  •jMy  reasons  for  pitching  upon  this  number  for  the  weight  of 
Wtk  atom  of  peroxide  of  iron  have  been  given  in  the  Annah  of 

^^;Philosophy,  x.  98. 

--t  J  0222  not  qxdte  satis&ed  witb  thi&  number,  though  it  is 
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Weight  of  an  atom. 

38  Peroxide  of  nickd 9-760' 

39  Cobalt 3-626 

40  Protoxide  of  cobalt ^ . .    4-626  "^ 

41  Peroxide  of  cobalt 10-250 

42  Manganese 3*500 

43  Protoxide  of  manganese 4*500  * 

44  Peroxide  of  manganese 5*600 

45  Uranium 15*628 

46  Protoxide  of  uranimn « 16*626  ^ 


fomided  on  the  best  data  to  be  had,,^  and  cannot  be  very  fkr  from, 
the  truth.  Tupputi  found  sulphate  of  nickel  composed  of  acid 
100  +  87-26  protoxide  of  nickel.  Now  100  :  87*26  ::  5  :  4*362 ; 
so  that  the  weight  of  an  atom  of  protoxide  of  nickel  is  4*362 : 
4*376  scarcely  aifFers  from  this  number.  I  prefer  it,  because  it 
i^  a  multiple  of  0*126.  The  average  of  the  analyses  of  the  prot- 
oxide of  nickel  (omitting  Proust's)  makes  it  a  compound  of  100 
metal  +  28'74  oxygen.  This  shows  us  that  it  must  be  a  com- 
pound of  1  atom  metal  +  1  atom  oxygen.  If  so,  the  true  pro- 
portions must  be  100  metal  +  29*63  oxygen. 

^  This  supposes  it  a  compound  of  2  atoms  mcital  4:,  S^atcoaos 
oxygen.     It  contains  l-^  times  as  much  oxygen  as  the  protoxide. 

'^  ahis  number  is  derived  from  the  analysis  of •  protoxide  of 
cobalt  by  RothofF,  who  found  it  a  compound  of  lOO  metal  +■ 
27*3  oxygen.  If  it  be  a  compound  of  1  atom  metal  +  1  atom 
oxygen,  an  atom  of  the  metal  must  weigh  3*663  ;  but  the  atomiii 
of  carbon,  oxygen,  azote,  phosphorus,  and  sulj^hur,  which  hav^ 
been  ascertained  with  the  greatest  precision,  are  multiples  pf 
X)*126,  or  an  atom  of  hydrogen.  Hence  I  suspect  that  all  th^ 
atoms,  if  accurately  ascertained,  would  be  multiples  of  tiydrogerir 
3*663  not  being  a  multiple,  of  *  126,  I  take  3*625,  which  is  Xi^ 
n^^trest multiple  as  the  weight  of  an  atom  of  cobalt:  of  coui^ 
the  protoxide  must  be  4*626.  Rothoff  has  shown  that  tl^e  oxy^ni 
in  the  peroxide  is  1^  times  as  much  as  thai  in  the  pro'tpxiae. 
Supposmgthe  peroxide  composed  •f  2  atoms  metal  +  ^Ktqs^ 
oxygen,  its  weight  will  be  as  in  the  table.  "'^  ^  , 

.  .,'  From  J^bn's  analysis  of  sulphi^te  of  manganese,  the  weigllt 
of  protoxide  comes  out  4*6 ;  from  his  analysia.of  the  carbouate, 
it  comes  out  4*495.  I  conceive,  therefore,  that  4*5  is  prob^tbtj 
the  true  weight.  The  peroxide  of  manganese, ha^iieverbe^ 
accurately  analyzed ;  but  there  cap  be  Uttle  doubt  %i{  ii  qopiai^s 
just  twice  as  much  oxygen  as  the  protoxide.  I  fj^li^^e  ttep  jr§d 
oxide  of  manganese,  which  is  intermediate  between.t|ieiQi^r  two, 
not  to,be  a  particular  oxide,  but  a  compoipd  of  j)rdtc^ide  ^d 
-peroxide.  It  does  not  seem  capable  of  uniting  wifh.  ot^vbi^i^i^ 

y  The  expenment§  of  Schoubext  U^ud  to  \k^  ^^^li^i^s^Q^^ 


Weight  of  an  atonu 

47  Peroxide  of  uraniiuo.  ^«  .••«•»,«,•  34'2fiP   /. 

48  Cerium.. i.,../ .....•.,.    6'760  ;-; 

49  Protoxide  of  cerium  .  ^ ♦  ••  .:^-.  Q:7jSfi  ^ 

50  Peroxide  of  cerimu •  •,,:  14' 

o L  ^mc  ...••••.JB*. •••••••••••••••■  .^ ,»^ 

52  Oxide  of  zinc.  ««..•.•••••••••  •,.•    4'4^  ^  - 

53  Lead - J3-iDii*  ..} 

54  Protoxide  of  lead •  • » ^  14;0w  f  ;• 

-  .11.  —  if   ■'  ill? 

protoxide  of  uranimn  is  a  compomid  of  100  metin(^  ^,  6*373 
oxygen.  This  would  make  the  weight  of  an  atooi  of  iiranium 
15*691.  I  take  15*625  as  the  nearest  multiple  o^  'i^*  v^hoii- 
bert  has  shown  that  the  peroxide  contaijis  14-  wn^  pjpi^  much 
oxygen  as  the  protoxide.     It  must,  therefore,  oe  a  pcximQund  of 

2  atoms  metal  +  3  atoms  oxygen,  and  its  weigl^ixoustl^  as  in 
the  table.  ,      : 

*  The  niunbers  for  cerium  and  its  oxides  are  dejriiF^  from  the 
experiments  of  Hisinger.  From  his.  ^analysis  bj  '^le. salts  of 
cerium,  it  is  probable  that  the  protoxide  is  composed  of 

Cerium..' ".... lOO^Oa 

Oxygen -^••....*^....**...     17^41. 

ttnd  the  peroxide  of 

Cerium. lQO-000.      .  -^ 

Oxygen 26-116         :  ,. 

Now  if  we  suppose  the  protonde  a  coippound  of  I'afotb  miAttf' 
+   1   atom   oxygen,  and  the  peroxide  of  2  atoms  isjfit^  4'^ 

3  atoms  oxygen,  we  obtain  the  numbers  in  the  table.  *' 
.  ^  2inc  combines  with  only  ope  dose  of  ox;^ei:K.'  BieiipEdStis  m^ 
|3ay«Lii6sac  fopnd  the  oxide  composed  of  lOO  metal^  •jf  24*4  ' 
gen ;  while  I  obtained  100  metal  -f  24^16  bxy^^p.  '  .AccQrcuiig; 
to  ihe  ^t  of  these  results,  an  atom  of  2xd,c  wei^is  A'Odf^j^ 
acco^iding^to'the  seoond,  4*139.  The  mean  of  both  sives4*it8; 
jSTow  4*125  (which  I  prefer,  because  it  is  a  Qiul<^e  ,of  *12$^ 
4ifier^  very  little  indeea'from.this  number. 


«.' 


f 


f  Beraelius   found  sulphate   of  lead   ^'^^^^^  26*32 -I- 73*6^ 
pQao^'Oi  ■•»..••.•••••••••  •••  ••••.......••••^  ■.*. 

■  .Vil 

l^ow  26*32 :  73*68 ::  5  :  13:996;  a  number  which. appvOiiaQlies'^^ 
near  14  that  there  can  be  little  ikeidtation  in  pitolung  i^W  14  jwk 
the  true'niunber.  Of  course  the  number  for  lead  must  be  J3;. 
Sorzeli]a§  has  :idiown  that  peroxide  of  lead  <u>iit(|ios  .twice  iu9 
•lymch  coTjfgen  as  protoxide.  iHenpe  it  miifit  weighlS.  t  copMdir 
^^ufie^d  aa  a  compound  of  .protoxide  duid  pecraidE^.   = 


iVeight  af  an  atom. 

66  Perbxide  of  lead  . .  • 16«<0Ob 

56  tin.  .-...•. 7-3^5 

67  iProtoxide  of  tin. 8-875* 

68  iPeroxide  of  tin  .  . , 9-376 

69  Copper .-. 8-000 

60  Protoxide  of  copper 9*060 

61  -Peiroxide  of  copper 10-000 

62  Bismuth 8*875 

_ ...    63  Oxide  of  bismuth. &-876  • 

..,64  Mercury 26-000 

65  Protoxide  of  mercury 26'000 

a:-.-  :....  66  P^eroxide  of  mercury 27-000 

67  Silver 13-760  <* 

68  Oxide  of  silver 14-760 

69  Gold 24-876 

^-         70  Protoxide  of  gold .  ....,..:. 26-875  « 

71  Peroxide  of  gold 27-875 

:  •^'  * ■  72  PTatmum 22-625 

''     '   73  Protoxide  of  .platinum  •..•.••...•«  23*^5  ** 


■  -'■.« 


»■■      ■■  '  ■! ■■    ■  ri  I  II  I    ■. 


**  This  number  is  deduced  from  the  experiments  of  John  Davy, 
which  are  a  mean  of  those  of  Qay-Lussac  and  SerzeUus,  and 
make  protoxide  of  tin  a  compound  of  100  tin  +  13-55  oxygen. 
This  gives  7-375  Tot  an  atom  of  tin,  and  8'375  for  an  atom  of 
protoxide.  T^ifete  can  be  no  doubt,  from  the  eicpefriments  of  the 
map  .chemists,  that  peroxide  of  tin  contains  twice  as  much 
oxygen  as  protoxide.  Hence  the  weight  of  an  atom  of  it  must 
be  9-576, 

^Tliis  number  ^almostcoincidea  with  Lagerl^elm's  Uaalyids  of 
oxides  of  bismuth,  whii^  *l  think  the  most,  accurate  wi^ymBt 
He  found  it  a  compound  of  100  bismuth  +.  11*276 'iocygein* 
Now,  11-276 ;  100  ::  1  :  8-869.  This  number  differs  y.^Sp^ 
from  ^-876,  whioh,  'bein^  a  uHiltiple  of  -126,  has  faeen.adoptQ4«. 

^  ^is/h^'b6r  is  ^enved  from  the  analysis  of  chloride:  (^ 
stiver,  Which,  according  to  Dr.  lllarcet,  is  composed  Of  24;43 
chlorine  +  76-47  silver;  accordii^  to  Gay-Lussac,"  of  24-75 
chlorine  '+  "75*25  silver :  the  mean  of  these  is  24-64  chlorine 
4-  76*36  silver.    Now  24"*64  -.76-36  ::  4*6  :  13-76  ve^yaealiy: 

's  The  weight  of -an  atom  of  gold  and  of  its  oxides  are  ^eii^i^ 
fN>m  the  ana^ses  of  the  oxides  of  cold  by  Berzelius,   .I.haye  nqt 


'"^  The  Vfel^t  6f  the  protoiide  olr,plat;mum,  an&  cons6q;6e 
(dlfpteliiniin  itself,  is%unded  irodn  the  arialyfife  i6ff*i)itJt6;Kirfe 
platinum  by  Mt.  C^|fet/*t!he  'fflsCOv^rCr  df  it^    He  found  thtft 
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Weight  of  an  atom. 

74  Peroxide  of  platinum •  •  25*625 

76  Palladium 7-000' 

76  Oj^idc  of  palladium 8'OOp. 

77  Rhodium ;.. IS^QQO^ 

78  Protoxide  of  rhodium 16-000 

79  Deutoxide  of  rhodium 17-QQO 

80  peroxide  of  rhodium 18-OQD 

Sriridium 6-6(iO»" 

82 .  Antimony '. 6-6S!5  » , 

■  f  , 

<— ^———— ^—>i— —»———— i^.^  I  I       I   ■     ■  II  ■    1  I  I  III  I  !■        ■         .      I    I  «  ■  ■    .    .     . 

■    ■■    i  ..i 

100  graina  of  this  oxide,  when  heated  to*  nedn^ssy  give  <>ff  12^^ 
cubic  inches  of  oxygen  gas,  and  are  reduced  to  the  metallic 
state.  Hence  protoxide  oiplatinum  is  a compom^44of  100  metal 
+  4*423  oxygen.  Hence  the  number  for  platmum  an^  protoxide 
of  platinum.  The  number  for  the  peroxide  is  rather  conjectursu. 
The  expei^ments  of  Berzelius  and  Edmond  Davy  on  the  oxides 
and  other  compounds  of  platinum  do  not  agree  wiih  each  other.' 

'  The  weight  of  pafiadium  and  its  oxide  is  founded  on  the 
^tperiments  of  BerzeUus.  He  found  the  oxide  a  conipoiind  of 
100  metal  -F  14-209.  The  number  7  supj)oses  the  o^dSe'ij 
compound  of  100  metal  +  14*285  oxygen,  which  does,  not  mate- 
rially differ  from  the  result  obtained  by  BerzeUus.  <  ^ 

^  Hie  weight  of  rhodium  and  its  three  oxides  are  deduced 
from  the  experiments  of  BerzeUus  ;  but  I  do  not  think  thatmucli 
confidence  can  be  put  in  their  accuracy,  they  were*  made  upon 
so  small  k  scale.  He  makes  the  composition  of  the  three  oxidei^ 
asfollpws:  ,     ' 

Oxygen.  .^ 

Protoxide 100  metal  +    6*71  or  1  atom 

Peutozide. 100  metal  +  13*42  ..  2  atoms 

Peroxide 100  metal  +  20*13  . .  3  atoms 

"*  j^%c6rding  to  VauqueUn,  sulphuret  6f  iridium  is  a  compound 
6f  3  nicH^sd  +  1  sulphur.  Tliis  gives  the  weight  of  an  atom  6f 
iHdium  6,  if  the  sulphuret  be  composed  of  1  atom  metal  + 
I  atom  ijiilphur. 

"  I  have  deduced  this,  number  from  a  very  carefril  analysis 
which  I  made  of  sulphuret  of  antimony ;  I  found  it  composed  of 
100  antimony  +  35-672  sulphur.  Now  35-572  :  100  ::  2  :  i&'625. 
Tlie  protoxide  of  course  must  be  6-625.  This  agrees  jiearly, 
thott^  not  auite,  with  BerzeUus's  analysis.  According  to  him;  • 
protoxide  or  antimony  is  a  compound  of  100  metal  +  18-6 
oxygen.  According  to  the  tnimber  which  I  have  adopted,  it  is 
composed  of  100  metal  +  17-775  oxygen.  The  peroxide  ha^ 
iiev€r  he'eik  analyzed ;  but  there  is  reason  to  believe  that  it  con- 
t&inB  twice  nd  much  oxygen  as  the  protoxide.    The  deutoxide  is 
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;  Weight  of  an  atom. 

83  Protoxide  of  antimony 6*625 

84  Deutoxide  of  antimony 20-876  ? 

85  Peroxide  of  antimony 7'626 

86  Chromium .3-600 

87  Chromicacid .* 6-600* 

88  Molybdenmn 6-000  * 

89  Protoxide  of  molybdenmn 7'000 

90  lieutoxide  of  molybdenmn 8*000 

91  Molybdicacid 9-000 

92  Tmigsten 12-000 

93  Protoxide  of  tungsten 14*000 

94  ]?eroxide  of  tunffsten 16-000  ^ 

--      .  -  -  r   I  _ 

'■■.■*.'.  1  ,      -N  .        "  — 

obtained  by  heatings  protoxide  or  peroxide  to  rednipss.  The 
oxygen  in  it  is  to  that  in  the  protoxide  as  4  to  3.  Hence  we 
may  conceive  it  to  be  a  compound  of  3  atoms  metal  +  4  atQiu^ 
oxygen  :  this  would  make  its  weight  20*876 ;  but  this  seems  too 
complicated  a  compound  to  be  the  true  representation  of  the 
composition  of  this  oxide.  Further  experiments  are  requisite  ta 
Elucidate  this  subject.  .  *      V 

"  Chiromate  of  lead,  according  to  Berzelius,  is  composed  o^ 
JOO  acid  +  213-841  protoxide  of  lead;  and  chromate  .oibWytas^ 
6f  100  acid  +  149*0^  barytes.  From  the  first  salt,  it  foflpw* 
ihiat  an  atom  of  chromic  acid  weighs  6-647 ;  from  tlie  isecbntlj 
that  it  weighs  6*641 .  I  have,  therefore,  taken  6-6  ais  the  triie 
weight.  ,  As  there  are  three  oxides  of  chromium,  it  is  probable 
that  the  peroxide  or  chromic  acid  contains  3  atoms  of  oxygen. 
On  that  supposition  an  atom  of  chromium  will  weigh  3*6,  as  m  the 
table. 

<*  Molybdate  of  lead,  according  to  the  analysis  of  Berz^fius^  in 
composed  of  100  molybdic  acid  +  166-16  protoxide  <$f  lead 
Now  166-16  :  100  ::  14  :  9*023.  Hence  9  appears  to  be  the 
weight  of  ah  atom  of  molybdic  acid.  Now  as  molybdenum  formf 
three  different  oxides,  I  conceive  the  first  to  be  a  compound  of 
I  atom  molybdenum  -f  1  atom  oxygen ;  the  second,  of  1  atom 
molybdenum  +  2  atoms  oxygen ;  and  the  third,  of  1  atom  mo- 
lybaenum  +  3  atoms  oxygen.  Hence  the  weight  of  an  atom 
of  molybdenum  and  of  its  three  oxides,  as  given  in  the  table. 

p  Tungstate  of  lime,  according  to  Berzeuus,  is  com{>osed  of 
100  tunffstic  acid  +  24-12  lime.  Now  24;  12  c  100  i:  a*62frf 
16*03.  I,  therefore,  consider  16  as  the  weight  of  an^- atom  pJT 
toneatip  acid.  It  seems  proved  that  tmigstic  acid  is  a  compou]ii4 
pf  4  m€^UJ  +  1  oxygen.  If  we  divide  16  in  this  r^ti9j^  .we^rg^ 
12  metal  +  3  oxygen.  Hence  an  atom  of  tungi^ten  ^Wj^t 
weigh  12 ;  and  tungstic  acid  must  consist  of  I  atom  lao^^jba^^^ 
3  atoms  oxygen.    According  to  Bene^xjy&i  \»cyiaiQYAi^  ^H^Xxas^"^ 
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"Weiglil  ofan  aWq^   ' 

95  Colmnbium 18-000      .„ 

96  Oxide  of  coluiphium ...,-  IQ-OOO^,,  ,  .l,[:i 

97  Titanimn 18000  '  VibKiE 

98  Protoxide  of  titanium 19'5%|s/u  j-Jiil 

99  Deutoxidfi  of  titauium 20-OWJ  p.'^.],,  u 

100  Peroxide  of  titaoijim ^JW?    ,, '  f^ 

IQl  Ammonia ,. .    3-125.' ,  ,;'  ^g 

I  sbaH  not  continue  tjiia  table  any  furtlipr  at^pfe^^nL^^ 
conceive  that  the  article  has  already  extended  ia.-A-^i^^f^'st^ 
length.  In  the  next  number  of  the  Annals,  t  .sljaU'  ^.'¥^'#1 
weight  of  the  acids,  and  Qf  such  inflaiUHisbla  cf^pp^m^  ^ 
have  been  analyzed  with  tolerable  accuracy.  I  alifdl  ^^{Rf^i; 
ceed  to  the  salts,  and  to  the  vegetable  and  animal  eub^t^^e^^ 
few  observations  on  the  constitution  of  which  I  thji^.m^^ijifj 
useful  in  the  present  state  of  our  knowledge.  ^-imay^'^A^g 
tendency  to  prevent  our  indulging  tn  theoiy  be|(;re'^j^,,^ug( 
obtained the'requisite  datft.  ',,  .^nziro 
: . ,   ,..V'-!^^r;v.lT 

flten  contains  two-thirds  of  the  oxygen  of  timg^Qlljidt'  -14^1^ 
the  number  for  it  in  the  table.  .  ,.    L:i.-;i.it 

1  little  coimdeace  can  be  put  in  the  nnmbtirtt  tl^  tbe>.t^iip 
«^ch  represent  columbium  ana  its  oxide-  If  we  ^uMKPe^  f^tie 
«f  coiumbium  to  be  a  compound  of  1  atom  mejtv  +  1  ^aUt^ 
qf^gen,  and  that  it  is  composed  of  100  metal  -)?  S'^  oxygpp^' 
the  numbers  in  the  table  will  result  from  thie  an{«>o$iUion.  .  WtT. 
Beizelius  found  by  experiment  that  oxide  of  coiumbium  was  a 
confound  of  100  metal  +  5*485  oxygen.  This  l^/fosaiet  as  a 
very  near  coincidence. 

'  I^ese  numbers  are  merely  conjectiiral. 

'  I  conaider  it  as  demonatrated  that  ammoniaeal  gaa  is  a 
ctaupound  of  three  volume  of  hydrogen  and  one  volume  of 
azotic  gas  reduced  to  two  volumes.  Now  this  is  the  same  thing 
asif  wf.sEud  that  it  is  a  compound  of  three  attgps  b^ drogm  and 
one  .aC(^  azote. 


Etmamaiis  ontke  PraportioM  of  the  Element*  if  NUMc  Add. 
By  M.  BerthoUet.* 

'i  SATX  endeavoured,  by  a  .method  hith«tp 'jie|_ 
.^^itsin  the  ^[WQporUqns  of  oxygen  and  asote  in.oittic. 
sesptaUog  whicb  chemists  are  not  agreed. 


I  emplq;^  the.fiecompositioa  of  nitrate  of  potash  by  beat ; 
one  of  tbe.&iatcheimciil  experiments  wbich  I  ever  made.* 

The  capacity  of  a  luted  porcelain  retort  was  ascertained  by 
fiUing  it  with  fine  sand :  16  gramtnes  <231-66  gr.  troy)  of  pure 
and  dry  nitre  w^e  put  into  it.  From  the  beak,  of  this  retort,  a 
tube  passed  to  a  stop-cock,  which  was  fixed  in  the  upper  end  of 
a  glass  jar  filled  with  water,  and  standing  upon  the  water 
trough.  The  retort  was  h^ted  at  first  slowly,  and  at  last 
exposed  to  ^11  the  lieat  of  a  reverberatory  fbniacel  sunuounted 
witli  a  tube  six  decimetres  (29*6  inches).  The  whole  was 
ttUt^ed'  to^CboV.  Water  was  theii  poured  into  the  water  trough 
fflfiife  Btirfera  of  tJie  water  in  the  jar  and  the  trough  were  upon 
AlktiYJ^-  "th.^  Btop-cOck  was  now  ^tit,  and  the  retort  broken ; 
dfe  wttufi'WQs  fiiuBd  united  with  the  surface  of  the  porcelain. 
Sfflplttiriifa(i!dl)eing  poured  up  on  this  compound,  no  effervescence 
^fc^ifitecfe.'  This  finowa  us  that  the  nitre  had  been  entirely 
mciifiA^oted,  and  that  the  potash  had  not  retained  oxygen. 
Hi^ft^er)  th^«  wbA  Hublimea  in  the  tube  a  small  quantity  df 
^yAfc^'wbich  weighed  nine  centigrammes  (1-4  grain),  and  was  a 
mixture  of  nitrite  and  nitrate. 

/Dl&bulk  of  the  gas  digenga^d  was  4-8073  litres  (293*38  cubic 
inches)  ;  at  the  temperature  ot  53*6°,  and  when  the  barometer 
«tia»f'fct0<?313iiDetre<29-973  inches),  the  volume  otgss  cba- 
tained  in  the  retort  before  the  experiment  was  0'^97  lifte 
(tl8^«dbte  iAohes). 

^Fonr  analyses  were  made  of  the  gas  collected  in  ^e  glass  ']«*, 
dureie  by  means  of  Volta'a  eudiometer,  and  one  by  means  of  the 
hydzoguretted  sulphuret  of  lime  saturated  with  azote.  The 
nsults  Wer£  as  fcfiows :  ~ 

-    .  VuStan^ltaiB  .•■  .»•. €5*96  percent  of  oxygm.  • 

Second  ditto 65-98 

■niirdditto 66-16 

Fodrthrdiftto ..(...,..  ...V.  66*00 

'     ,.",  'ifteaa,,. .......  66-02 

'  ft  %te  stappoEfed  'that  the  gas  t^Uaining  in  the  retort  afiier  fji^ 
process  was  precisely  similar  to  that  in  the  glass  jar ;  because 
She  conununicationiMftyrty  free, -and the  great  change  of  tem- 
perature which  took  place  ought  to  have  occasioned  an  equal 
mixture.  ■.    ,  • 

•  I  prcMilM'M  /M.  IT,  1T78,  to  the  j&cadMi;  of  «clMFM,'*vteiMlli,'-ia 
friiicii  I  diotied  Ihat  Ihe  acid'oC  nltrsvDBM  Im  mtircl;  convFrted  Into  gat  b;  the 
AcIIdD  athnt,  or  at  leaal  that  the  onty  porlion  Boltbin  rhasgnlHai  qalte  iniiEUi- 
Btfnte  -t>ai  by  thai  iwUmI  680  cable  Aatbet  of  gaa  might  be  t)hlBlfi«4t&oii|  an 
Mici^'tflRlM:  taaltbiit:u'«iiiili(«d  (Mefl;  ef  oxjgFD,  w  Mch  aiToried  to.»pU. 
aill«>  pjfWieJrttth  of  gUTe-upmi  dnrcoBlatiiliulpirar:  tlwt  dried  nttre'evntaTbfcil 
DO  leniible  quantity  of  wairr  |  KSd  Ihnt  at  a  CiXIhid  stage  of  tbe  AttoatftUUMltUi. 
nllrate  tras  changed  iolo  a  fhbigliUcatet!  nitre,  or  into  a  niti'nc,  v\»c\i  -^lem^t^ 

ttt«MtMiltr-.•.4«e«»lv•te^Aead«lftie-de•aelcilc«^  n«\. , 


1^62       M.  Berthollefs  Experiments  tm  the  Praportitm    [Nq^. 

The  volume  of  gas  disengaged  added  to  that  of  the  air  in  the 
vessels  before  the  experiment  fonns  a  total  vohime  of  5*07  litn^ 
which,  according  to  the  preceding  analysis,  are  composed  of 
3-3716  litres  of  oxygen  and  1-7364  of  azote,  from  vrhich  we  mnat 
subtract  0*0629  of  oxygen  and  0-2368  of  azote,  which  consti- 
tuted the  atmospherical  air  of  the  apparatus.  Hence  the  nitric 
acid  was  composed  of  3-3037  htres  (201-92  cubic  inches)  of 
oxygen  and  1*4986  htres  (91*456  cubic  inches)  of  azoteh  Vbm 
msikes  the  composition  of  nitric  acid  in  volume 

Azote 100-00 

Oxygen 220*78 

The  expeiiment  was  repeated  with  the  same  quantity  of  niltt; 
but  to  avoid  the  subUmation  which  took  place  in  the  formmooe, 
the  fire  was  much  more  cautiously  raised;  and  in  fact  no  suUli- 
mation  took  place.  To  ascertain  the  capacity  of  the  retort  and 
tube  with  more  precision,  it  was  filled  with  water  after  the  expe- 
riment, which  was  afterwards  poured  into  a  graduated  cyHnder. 

The  result  of  this  experiment  was,  that  in  nitric  acid  lOD 
litres  of  azote  are  combined  with  222*96  of  oxygen. 

From  a  third  experiment  it  results,  that  100  htres  of  azote  tfe 
combined  with  222*58  of  oxygen. 

The  mean  of  the  three  experiments  gives  for  100  of  aaote 
JS2*10  of  oxygen. 

If  we  convert  these  proportions  into  weights,  we  find  tint 
nitric  acid  is  composed  of 

Oxygen.      Azote. 

69*92  +  30-38 
100-00  +  43.65 

My  experiments  give  a  proportion  of  oxygen  a  little  smaller 
than  that  which  is  adopted  by  Dalton,  vmo  admits  for  100 
measures  of  azote  133  measures  of  oxygen,  a  proportion  whidi 
differs  Uttle  from  the  results  of  Cavenchsn  and  Davy. 

Towards  the  end  of  the  decomposition  of  the  nitrate^  the 
receiver  acquires  a  red  colour;  but  ai^  the  nitrous  gas  indicated 
by  that  colour  is  found  in  contact  with  an  excess  of  oxygen,  it 
ought  to  be  again  converted  (at  least  chiefly)  into  nitric  add, 
and  of  course  produce  little  alteration"  in  the  ratio  of  the  oxygen 
and  azote  as  indicated  by  the  experiment. 

This  quantity  of  nitric  acid  which  is  again  formed  is  so  apii&l 
that  it  cannot  even  alter  sensibly  the  absolute  weight  of  (lie 
tund,  as  determined  by  the  weight  of  the  gases  disengaged, 
inris  I  ascertained  by  passing  through  a  small  quantity  of  water 
all  the  gas  disengaged  during  the  process.  This  fact  had  been 
already  constated  by  Lavoisier  and  Bacquet,  who  were  em- 
ployed by  the  Academy  of  Sciences  to  examine  the  memoir  of 
which  I  have  spoken. 

If  we  employ  the  products  ofthiig  decomposition  to^etennine 
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the  proportion  of  acid  iii  dry  nitrate  of  potash^  we  find,  by  cal-^ 
cnlating  the  products  of  the  first  expenment,  that  100  parts  of 
the  salt  are  composed  of 

>  Acid.  •  •  • 49-9 

Potash 60-1 

;/'' :  ;  100-0 

i'-^^^hen  we  calculate  the  other  experiments,  the  results  vary 
merely  a  few  thousandth  parts.  Hence  it  follows  from  these 
experiments  that  nitre  is  composed  of  equal  weights  of  acid  and 
potash. 

This  method  gives,  perhaps,  a  nearer  approximation  than 
thbse  which  are  founded  on  trie  composition  of  any  other  salt, 

■tespeotinj?  which  there  must  of  necessity  be  a  greater  or  smallet* 
degree  of-uhcertainty. 

jJ^^^e  by  the  Editor. — Though  I  cannot  pretend  to  account  for 
J^  source  of  the  fallacy,  I  have  not  the  least  doubt  that  the 
constitution  of  nitric  acid,  as  deduced  from  the  preceding  expe- 
jriments,  is  inaccurate.  It  has  been  sufficiently  established  that 
an  atom  of  oxygen  gas  may  be  represented  by  one  volume,  and 
/ffL^  atom  of  azotic  gas  by  two  volumes.  We  may  of  courise 
obtain  the  atoms  that  enter  into  combination,  by  simply  doubling 
^e  volume  of  the  oxygen  gas.  If  we  do  this,  we  see  that, 
according  to  BerthoUet's  experiments^  nitric  acid  is  a  compound 
of  1  atom  azote  +  4*442  atoms  of  oxygen.  Now  it  is  quite 
obvious  that  the  fractional  part  of  an  atom  amounting  to  0*442 
i^annot  possibly  exist  as  a  constituent.  Instead  of  100  azote  + 
222*1  oxygen,  the  true  number  ought  to  be  100  azote  +  250 
Qxygen.  If  any  one  prefers  the  theory  of  volumes,  as  explained 
jl^  Gay-iLussac,  and  adopted  by  Berzehus,  to  the  atomic  theory^ 
iJxe  objection  is  not  in  tne  least  diminished ;  for,  according  to 
that  theory,  one  volume  of  azote  can  combine  only  with  a  cer- 
tain number  of  volumes  of  oxygen,  and  not  fractional  parts  of  a 
.Tolume,  as  is  indicated  by  the  experiments  of  Bertholkt. 

But  it  is  easy  to  show  by  experiment  that  the  composition  of 
nitrate  of  potash  is  not  what  BerthoUet  has  deduced  .from  his 
emeriments.  I  took  100  grains  of  pure  and  dry  nitre,  poured 
gtUphuric  acid  upon  the  salt  in  a  platinum  crucible,  and  exposed 
|t  to  a  heat  ^t  first  low,  but  gradually  increased  till  it  became 
•ufficiently  intense  to  decompose  bisulphate  of  potash.  The 
residual  sulphate  of  potash  weighed  83*6  gr. ;  but  83*6  of  sulphate 
^f  potash  contain  45*6  potash;  thefefore,  nitre  is  composed  of 

Nitric  acid ^ 64*4 

Potash 46-6  " 

100*0 
V«.XIl.  N«V.  Z 


3S4^    M.  BerthoUii^s  Experiments  om  the  Proportions     [Noy. 
Proportioiis  very  different  from  those  of  BerthoUet,  namely, 

Nitricacid 4^9 

Potash 60-1 


lOO'O 


It  is  obvious  that  in  BerthoUet's  experiments  4*5  gr.  of  the 
nitric  acid  were  lost,  and  this  loss  seems  to  have  fidlen  chiefly, 
if  not  entirely,  upon  the  oxygen.  Let  us  deduce  the  weight  of  an 
atom  of  nitric  acid  from  my  experiment.  We  have  46*6  :  64^4 
::  6  :  7-158.  The  weight  or  an  atom  of  nitric  acid  comes  ovk 
7*  168,  which  I  believe  to  exceed  the  truth  somewhat.  It 
seems  obvious,  therefore,  that  my  mode  of  experimenting  has  a 
tendency  to  increase  the  quantity  of  acid  somewhat  above  the 
truth ;  so  that  some  of  the  potash  must  have  .been  sublimed. 
Probably  the  error  might  be  diminished  by  employing  sulphatfe 
of  ammonia  instead  of  sulphuric  acid  to  decompose  the  nitre. 
It  is  obvious  that  a  much  lower  heat  at  least  womd  be  requisite. 
I  intend  to  repeat  the  experiment  in  this  way ;  and  may  state  tro 
result  hereafter. 

In  the  mean  while,  as  the  errors  in  the  two  experiments  lie  on 
different  sides,  the  probabiUty  is,  that  the  mean  of  the  two  will 
come  very  near  the  truth.  Such  a  mean  will  give  for  the  com- 
position of  nitre, 

Nitric  acid 62'15 

Potash 47-85 


100-00 


Now  47-85  :  62-16  ::  6  :  6-539.  This  weight,  6-639,  thotgh 
Bot  absolutely  correct,  is  undoubtedly  much  nearer  the  truth  than 
either  the  number  derived. from  Berthollet's  experiment  or  mine. 

Dr.  Wcilaston  made  an  experiment  which  was  susceptible  of 
very  considerable  precision.  He  saturated  a  given  weight  of 
bicarbonate  of  potash  vrith  nitric  acid,  and  ascertained  the 
weight  of  the  nitre  resulting.  Nitre  turned  out  a  compound  of 
100  wid  +  86-764  potash.    This  is  equivalent  to 

Nitric  acid 63-543 

Potash ..46-467 


100-000 


The  error  in  this  experiment  lies  upon  the  same  sid^.  as  in 
mine,  but  it  is  smaller.  Both  errors  are  not  more  than  sufficient 
to  counterbalance  BerthoUet's  ^or  on  the  opposite  side.  There- 
fore, if  we  take  the  mean  of  all  the  three,  we.  must  obtain  a 
tesult  which  will  approach  still  nearer  accuracy.  This  mean 
gives  u§  nitre  composed  of 

;     ^  4  -•    ' 


Wiiii  '     «f  the  Ellment$  of  Nitric  Add.  '     ^ 

•      '  '      Niiricacid. 52-6143 

Potash 47-3866 


100-0000 

Now  47-3856  :  52*6143  ::  6  :  6-662.  I  consider  6-75  as  tte 
|,rue  weight  of  an  atom  of  nitric  acid.  Now  6*662  approaches 
very  near  that  weight. 

•  ]^o  person  would  believe  who  has  not  tried  it  how  exceedingly 
4i£&cult  it  is  to  attain  absolute  precision  in  chemical  experinients* 
J  am  persuadjBd  that  we  can  reach  that  very  desirable  object  in 
|ijo  other  way  than  by  taking  care  that  the  errors  fall  upon  differ- 
j^nt  sid^^,  and  then  taking  the  mean  of  a  greater  number  of 
^^eriments.  If  we  were  in  possession  of  three  oth^r  sets  of 
<|3cperiment8  made  with  the  same  care  as  those  of  Berthollet, 
WoUaston,  and  my  own,  upon  £he  analysis  of  the  same  salt,  I 
antr  persuaded  that  by  taking  the  mean  of  all  the  six,  we  should 
approach  the  truth  very  nearly  indeed.  The  error  even  from  the 
Iteee  doee  not  much  exceed  one  per  cent. 


Article  V. 


• 

A  JBarometricul  Measurement  of  the  Profile  of  Mount  Jura^  on 
the  Line  of  Geneva y — Lons^e-Saunier,  by  successive  Observa- 
tions, while  corresponding  ones  were  made  at  Geneva,  Stras- 
burg,  aUd  Paris,  Executed  in  1813  with  a  Barometer  of 
Foftin,  during  the  Course  of  a  Geodesical  Examination. 
With  tt  Critical  Comparison  of  the  Barometrical  Measure- 
ments with  those  obtained  by  Zenith  Distances,  By  M.  Delcroff> . 
Captain  of  the  Royal  Corps  of  French  Geographical  En^neers,* 

■  (With  a  Plate.) 

Barometrical  measurements  would  be  very  limited  and 
almost  useless  if,  as  some  philosophers  seem  to  insinuate,  they 
were  only  practicable  when  we  have  corrctsponding  and  nearly 
vertical  observations  to  compare  together.  I  am  of  opinion, 
from  my  own  observations,  that  this  valu,able  mode  of  meai^ure- 
ment  may  be  much  further  extended,  and  that  it  presents  an 
infinite  number  of  applications,  which  must  be  useful  to  the 
geologist,  to  the  naturalist,  to  the  soldier,  and  to  engineers  in 
general.  * 

^  It  is  of  the  more  importance  to  point  out  all  possible  meami'ef 
lervelKng,  because  hitherto  stutionai  topography  has  hardly 
entered  into  the  class  of  operations  by  which  engmeers  describe, 
the  surface  of  the  earth.     We  possess  excellent  plane  t6pogrSi> 

•  Translated  from  the  ribliotheque  Un'werseWc,  Vu.V^,  iw  ^^\e«i,\^V^ 
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'piMcal  accounts';' tiiiittheae  litbow-s,  ttottgh  brought  to  gre»t 
'perfection  in  this  respect,  ate  still  absolutely  defective  as  tar  a» 
profile  is  concerned.  The  method  attempted  of  expressing 
heights  by  different  kinds  of  shading  is  exceedingly  vague  alia 
unsatisfactory.  Every  person  acquainted  with  the  modem 
improvements,  and  aware  of  the.  importance  of  e.  complete  and 
precise  topography,  would  prefer  the  arid  description  of  a 
northern  geometer  to  the  tweet  harmony  importeii  from  Italy.  I 
appeal  from  my  own  judgment  to  that  of  all  the  civil  and  mili- 
.ta^  engineers  of  all  nations.  Let  not  the  caprice  of  fasJiion  afi'd 
the.  necessity  of  yielding  to  its  dictates  be  alleged.  To  call  in 
the  assistance  of  painting  to  that  class  to  whom  topographic^ 
charts  are  useless,  is  to  attempt  a  geographical  description  of 
-parlours  and  boudoirs.  It  is  as  if  we  wished  to  transform  the 
matliematical  precision  of  the  Mecanique  celestp  into  familiar 
conversations  on  the  world.  ■ .  ■ , 

The  present  time  may  be  considered  as  favourable,  fof.'flfe 
improvement  of  topography.     All  nations  are  eager  to  intrQ^i(4tt 

,  into  it  the  rigorous  methods  which  are  adapted  to  it;  'WM';cb»ra 
form  only  engineers  skilled  in  giving  a  rapid  and  picture^iu, 
but  vague  idea  of  the  country  which  they  were  called  ,upon,|» 
describe.  The  leisure  of  peace  permits  us  to  demand^apuperipr 
degree  of  perfection.  Engineers  formed  in  Hie  first  scljobTs  if 
£urope  promise  us  what  we  have  long  desired.  They  aje.qu^- 
fie'd  to  fmfil  OUT  expectations.  Let  us  not  offer  them,  the  ^servic- 
ing picture  of  romance — let  us  be  as  rigid  and  as  sageVit 
geography  as  we  are  in  literature.  We  possess  engineers  who 
are  excellent  in  planimetry.  Nothing  can  exceed  the  perfection 
>vith  which  they  exhibit  the  horizontal  projections  of  couiitn^s ; 
but  anotlier  step  still  remains,  which  cannot  be  difficult  for  tu^ 

:  of  such  skill.  Let  us  take  care  neither  to  retard  nor  to  stop  ifiis 
progressive  motion,  or  to  convert  it  into  a  retrograde  motion  by 
allegations  of  superannuated  authorities.     In  the  sciences,  as  ^l 

\  the  arts,  let  us  never  look  behind  us,  except  to  adnure  (he 

\  progress  which  has  been  made,  and  of  wHch  we  should  rather  be 

.  the  emulators  than  the  servile  imitators.  I  have  no  hesitation  to 
■ay  that  a  true  topographical  school,  founded  on  the  complete 

^  study  of  the  surface  of  the  earth,  is  still  wanting  in  France  and  in 
Europe.  When  it  is  formed,  and  when  the  complete  science  of 
geology  is  taught  in  it,  we  shall  then  possess  engineers  capaUe 
of  describing  and  expressing  every  thing. 

Among  the  improvements  proposed  for  obtaining  a  gQpd 
geometrical  description  of  the  topography  of  places  adapted  ifor 
public  service,  a  complete  levelling  has  been  proposed,  expressed 
upon  charts  by  the  projections  of  the  equidistant  curves  of  the 
level  resulting  from  the  common  section  of  the  surface  of  the 
eround,  with  a  series  of  horizontal  planes  equidistant  in  a  vertical 
direction.    This  method  is  perfect.     It  is  absolutely  necessary 

ui  order  to  arrive  at  the  end  proposed.     Vertical  topography  is 
.  one  0^  tie  moat  importaat  baaeg  o(  e.'^cT^  ^'^^i^^ihiciddesc^P' 
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"tidn  ;  without  it  we  can  form  no  idea  of  the  form  and  reUtioos 

of  tlie  ground.     I  consider  ^is  kind  of  information  as  the  mott 

important  of  ail.  In  :foct,  it  is  often  of  less  conBetjuence  to  the 
Jengineer  to  be  acquainted  with  the  horizontal  distance  btaa 

object  exactly,  than  to  know  its  relative  height.  In  all  cMeB, 
jiotlv   pivil  and  military,  the  relation  of  height  ia  of  pHnlazjr 

imp'ortanqe.  A  topography  which  leaves  it  out  has  only  ths 
tappearance  of  being  useful. 

J^ie  difficulty,  the  tediousness,  and  the  inaccuracy  of  geome> 
Jmc^llevellings  may  be  objected;  and  I  admit  these  objectioiw. 
.yreat    geodesical  ievellings  formed   by   the   sole  practicaHe 

system,  reciprocal  zenith  distances  taken  at  different  times,  are 
Influenced  by  the  anomalies  of  terrestrial  refraction.  A  good 
'flystem  of  previous  observations  in  which  all  the  effects  of  pertur- 
.l^tioijs  were  combined,  would  furnish,  it  ia  true,  a  complete 
^^siiite  of  circumstantial  co-efficients.  But  this  great  undertaJdng 
iis"  slill  to  commence.  Topographical  levellings,  executed  !w^ 
■  means  of  angular  data,  besides  ttieir  dependance  on  horizontal 
*^atances  and  vertical  bases,  are  extremely  tedious  and  delicate. 
^They  suppose  an  exact  planimetry ;  they  are  affected  by  the 
'inappreciable  irregularities  of  refraction.  The  series  of  absolute 
■heights  thus  determined  is  subject  to  accumulations  of  errors, 

which  the  probable  compensation  of  opposite  errors  caii  buji  ill 

obviate.  In  countries  exposed  to  violent  changes,  the  difficulties, 
'  ((nd  with  them  the  errors,  augment.  Very  steep  declivities  oft^ 
'  are  beyond  the  limits  of  the  mstruments  :  the  horizontal  bas^, 
'  Which  are  less  e^tact  in  such  countries,  combined  within  accurate 

■  angles,  aftect  the  levels  vrith  a  degree  of  uncertainty  which  may 
.  ]be  very  consideraUe, 

The  difficulties  and  imperfections  which' I  have  pointed  Out 
belong  to  the  most  favourable  case  of  all,  when  the  engineer -js 
fumisned  with  proper  instruments  to  give  the  zenith  distances ; 
and  when  he  possesses  a  very  exact  planimetry  of  tlie  ooimtfy 
to  be  levelled^  and  when  sever^  absolute  heights  are  already 
;  ^cutately  determined ;  when  he  has  sufficient  leisure,  themetuts 
of  marking  out  the  different  signals,  &c.  Etc.  But  howfMis^the 
;  Bohtary  geologist,  naturalist,  or  engineer,  from  this  advantagedOa 
'position!  HorizontaJ  bases,  the  means  of  measuriug -theni>-a 
sutfcient  number  of  known  points,  exact  instruments;  ajid  t^e 
itself,  that  fugitive  element  which  presses  so  much  upon  ihe 

■  "        ""        reoftigi  '  "  ""    '  " 


'^tr^v^Dg  geologist,  are  here  allwanting.  Whole  ages  would 
I  not  be  sufficient  to  enable  an  engineer  to  obtain  the  coMpii^ 
_'  vertical  topography  of  a  country  of  moderate  extent;'  StttF'i^t 
■  the  geologist  and.  the  geographer  are  often  under  the  Mceiqity 
]  of  levelling  with  rapidity,  ana  of  determining  in  a  few  db^-ti»e 
■'whole  profiles  of  systems  of  mountains,  of  which  he  racely-pi^- 
'•itesseB  a  tolerable  chart,  and  never  an  exact  planimetry,  ■  ■  •..■-■ 
'':  Vfithout  the  assistance  of  the  baiometeT  waclfi.  %'«ft»aSi.«o. 
'#(»ilt}  te  despwate.    This  inatnuttent,  wi  sna^v  wi  \'w»»» 
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so  little  known,  so  little  valued,  so  despised,  may  be  employe^  ' 
with  advantage,  and  may  come  in  place  of  the  impracticablft 
system  of  geometrical  levelling. 

The  idea  of  employing  the  barometer  for  vertical  topography 
is  neither  mine  nor  is  it  new.  All  the  philosophers  who  have  " 
become  practically  acquainted  with  this  instrument  have  recom-  ' 
mended  it.  De  Saussure  and  De  Luc  may  be  considered  as  '■ 
'  its  creators ;  after  them,  Ramond,  Humboldt,  Pictet,  Prony,'  ' 
De  Buch,  ^,  have  either  applied  it  or  brought  it  to  the  greatest'-^ 
degree  of  perfection.  It  is  with  the  greatest  diflSdence  that  I ' 
oflfer  my  observations  after  the  inmiortal  labours  of  these  illus-'  ■ 
trious  geologists. 

Notwithstanding  the  encouraging  example  of  all  these  philo- 
sophers, the  use  of  the  -barometer  is  still  very  much  neglected.  ■ 
Mathematicians  despise  it  without  attempting  to  become  practi-  - 
cally  acquainted  with  it.   Naturalists,  more  disposed  to  adopt  it, 
are  afraid  of  venturing  to  apply  it,  and  generally  neglect  it; 
I  do  not  ^flatter  myself  that  1  shall  prevail  upon  these  different  ' 
closes  of  observers  to  make  use  of  the  barometer ;  I  shall  merely  ■ 
add  a  few  facts  to  the  mass  already  collected. 

Barometrical  measurements  may  be  obtained  by  two  methods. 
1 .  By  a  system  of  corresponding  observations  made  at  the  sami^ "" 
time.    2.  By  suites  of  successive  observations  not, made  at  the 
same  time,  but  suflSciently  near  to  answer  the  same  purpose  as  if 
they  were  contemporary. 

The  first  of  these  methods  supposes  corresponding  observa-^ 
tions  made  at  points  previously  agreed  upon,  and  with  barometers 
compared  with  each  other.  But  it  is  often  difficult  to  obtain 
these  two  conditions,  and  they  keep  the  observer  absolutely 
dependant  on  his  base.  In  extensive  measurements  he  is  soon 
too  fiir  from  the  corresponding  points  to  be  able  to  reckon  on  the 
exactness  of  the  comparisonsT 

The  second  method  may  be  of  the  greatest  utility,  in  conse- 
quence of  its  perfect  independence,  of  its  rapidity,  and  I  may 
say,  likewise,  in  consequence  of  its  exactness.  This  method, 
like  the  former,  supposes  us  to  set  out  from  a  known  base  ;  but 
when  once  set  out,  we  become  independent  of  it.  Let  us  figure 
to  ourselves  the  astonishing  rapidity  with  which  we  can  measure 
the  height  of  whole  regions  and  of  lines  of  immense  extent,  and 
we  shaU  be  able  to  form  a  conception  of  this  method.  The  want 
of  correspondence  of  successive  observations  will  no  doubt  be 
objected  to  me.  I  cannot  deny  this  inconvenience  ;  but  it 
becomes  very  small  if  the  observer  abstains  from  observing  when 
obviously  disturbing  causes  intervene ;  and  if  he  multiplies  his 
observations  so  as  to  have  them  at  intervals  of  half  an  hour  from 
each  other,  then  his  errors  will  be  smaller  than  if  he  were 
obliged  to  employ  corresponding  observations  at  the  horizontal 
distance  of  20,  30,  or  50  leagues. 
We  can  almost  always  coixibiaet\ie«>^\N^oT£L^^<^ft»s.,^\jii^^^ 
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thu^  throw  light  upon  and  verify  each  other.  This  I  sometimes 
did  formerly ;  but  I  propose  to  do  it  more  frequently  hereafter, 
now  that  I  know  the  advantages  of  it.  I  have  already  given  to 
the  public  a  partial  measurement  of  Mount  Ventoux.  I  mean  at 
present  to  give  the  profile  of  Mount  Jura  on  the  line  from  - 
Geneva  to  Lons-le-Saunier  and  the  chateau  Mirebel.  A  rapid  ' 
examination  of  it  which  I  made  in  1813,  to  Ascertain  some  geode- 
sical  points,  furnished  me  with  an  opportunity  for  determining 
it..*  1  regret  that  the  little  time  I  had  at  my  disposal,  and  th6 
length  of  time  which  an  observation  of  Fortui's  barometer 
requires,  did  not  allow  me  to  make  so  many  as  I  could  have 
wished.  But  notwithstanding  this  great  inconvenience,  the 
reader  will  be  astonished  at  the  results  which  I  have  obtained 
irom  successive  observations  often  made  at  an  interval  of  several 
hours,  and  from  other  corresponding  ones  made  at  Paris,  Geneva, 
and  Strasburg. 

The  table  which  I  give  in  the  first  place  exhibits  in  four 
..  columns  the  principal  successive  observations,  and  the  corre- 
sponding ones  which  I  could  collect.     It  will  be  observed  how. 
.  far  my  successive  heights  are  from  each  other .*^ 

Having  interrupted  the  suite  of  my  observations,  I  divide 
them  into  three  series,  which  I  place  in  the  order  in  which  they 
were  made. 

I  shall  not  state  here  the  particular  calculations , which  I  have 
made  of  all  the  combinations  of  the  observations  in  this  table^ 
I  shall  be  satisfied  with  arranging  together  the  results  which  they 
have  furnished  in  a  single  table,  the  first  columns  of  which  giye 
the  simple  heights  of  the  stations  by  successive  observations.  In 
the  four  succeeding  columns  I  shall  give  the  absolute  heights  of 
these  same  stations  determined  from  a  comparison  of  the  corre- 
spending  observations  made  at  Geneva,  Strasburg,  and  Paris. 
The  last  four  colmnns,  in  which  I  ghall  collect  the  differences  of 
these  results,  will  show  the  errors  ^o  which  we  are  exposed  in 
imfitvourable  circumstances,  and  will  enable  us  to  foretell  their 
limits  in  more  advantageous  cases ;  that  is  to  say,  when  theJ 
corresponding  observations  are  made  at  places  less  remote,  and 
when  the  successive  observations  are  nearer  each  other  in  respect 
to  time  and  horizontal  space. 

*  We  suppress  this  table,  because  its  great  bulk  would  render  the  printing  of  it 
father  embarrassing,  li^e  shaU  confine  ourselves  to  the  results  of  the  obserfations. 
—(Note  by  the  editors  of  the  Bibliotheque  Uniferselle.) 
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362  M,  Delcros'  Baromeirieal  Measurement         [IfoV* 

The  mean  differences  for  the  points  marked  in  the  last  four 
columns  of  the  table  are, 

Metres.        Metres.       Metres.       Metres. 

4-27   3-84   8-01    2-25 

And  in  eliminating  for  Paris  the  last  result,  the  difference  of 
which  is  —  18*61,  evidently  suspicious,  we  shall  have  for  tliis 
point  2-14.  .  .  » 

These  results  will  be  the  more  surprising,  because  the  mean 
disagreements  are  inversely  as  the  horizontal  distances ;  because 
these  distances  are  very  great ;  and  because  the  suceessive 
observations  are  made  at  too  great  intervals  from  each  other, 
are  too  few,  are  made  at  times  when  the  atmospherical  disturb-^ 
ances  are  great,  and  because  they  are  almost  always  solitary; 
Certainly  all  these  causes  united  might  have  occasioned  enor- 
mous errors,  and  yet  the  agreement  of  the  results  does  not 
allow  us  to  suspect  their  existence.  Of  how  much  importance 
would  such  measurements  be  to  general  geology  if  they  were 
made  to  traverse  whole  continents.  ; 

To  point  out  the  more  clearly  the  advantages  and  the  accuracy 
of  the  barometer,  I  shall  exhibit  in  the  following  table  the  series 
of  disagreements  which  affect  the  most  accurate  geodesical 
measurements  which  have  been  executed  in  Europe  since  the 
introduction  of  the  circle  of  Borda,  and  the  improvement  of  die 
geometrical  methods  by  Delambre.  Surely  no  one  will  be 
tempted  to  blame  such  observers,  and  to  say  that  they  were  not 
capable  of  doing  better.  If  the  great  mathematicians  who  mea- 
sured the  meridian  of  France,  if  we  ourselves  have  not  been  able 
to  .obtain  better  results,  the  reason  is,  that  the  nature  of  the  pro- 
blem does  not  admit  of  a  greater  degree  of  exactness.  It  would 
be  in  vain  to  endeavour  to  come  nearer  the  truth  by  multiplying 
zenith  distances,  and  then  making  a  choice  a  posteriori  to  get 
the  results  to  agree.  Such  a  method  would  be  contrary  to  all 
the  principles  of  probability.  It  would  be  disagreeable  to  every 
honest  observer,  and  ought  to  be  severely  and  absolutely  banished 
from  geodesy.  It  may  indeed  flatter  the  pretensions  of  those 
who  would  be  thought  to  do  better  than  any  one  else ;  but  it 
will  never  impose  upon  philosophers. 
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364  M.  Dekros^  Barometrical  Measurememt         [Nov, 

These  mean  limits  of  disagreement,  compared  with  my 
measurement  of  the  profile  of  Jm'a,  appear  to  me  to  estabUsh  a 
•weight  of  probabiUty  in  favour  of  barometrical  measurements.  It 
is  true  that  my  measurement  is  only  a  pecuUar  case  which  cannot 
constitute  a  rule.  But  I  can  assure  the  reader  that  I  have  cal- 
culated a  great  many  of  my  observations,  and  that  they  have 
not  only  been  almost  all  equal,  but  often  superior  in,  accuracy. 
This  will  appear  as  soon  as  I  make  known  my  other  determina* 
tions. 

The  limits  13*38  metres  and  41'16  metres  given  by  those 
measurements  in  which  only  a  single  zenidi  distance  was 
employed,  and  in  which  it  was  necessary  to  introduce  a  hypo- 
thetical refraction^  show  evidently  that  tnis  method  is  inferior 
to  barometrical  measurements,  ana  of  course  not  to  be  tolerated 
at  present.  The  coefficient  of  the  refraction  is  a  (quantity  so 
variable  and  ^o  vague,  that  I  cannot  express  a  sufficient  degree 
of  astonishment  that  a  constant  value  is  employed  for  it,  appli- 
cable in  all  circumstances  and  seasons.  Bach  mathematician 
gives  his  own  according  to  his  ideas  and  his  experiments.  I  have 
also  attempted  to  form  one ;  and  after  having  combined  a  grept 
number  of^  good  zenith  distances,  I  have  satisfied  myself  that 
there  is  nothing  constant  in  the  coefficient  but  its  inconstancy  t 
I  have  seen  it  vary  between  O06  and  0*21  of  the  terrestrial  arc. 
The  different  times  of  the  day  and  the  changes  of  the  seasons 
occasion  this  enormous  difference.  I  beheve  that  sufficient* 
attention  has  not  been  paid  to  the  influence  of  the  time  of  day. 
In  general  all  the  atmospherical  phenomena  are  modified  by 
horary  circumstances.  The  barometer,  the  thermometer,  the 
hygrometer,  the  electrometer,  the  magnetic  needle,  all  point  out 
horary  anomalies.  The  same  hours,  producing  nearly  the  same 
effects,  ought  to  occasion  the  same  ordinary  terrestrial  refraction. 
This  I  had  an'  opportunity  of  recognising  on  our  base  of  Ensis- 
heim,  in  Alsace.  This  hue  of  20,000  metres  cuts  a  horizontel 
plane  without  obstacle.  As  a  small  movement  on  the  surface  of 
the  earth  prevented  us  from  discerning  the  signals,  we  caused  a 
trench  to  be  cut  in  their  direction ;  notwithstanding  this,  I 
could  not  observe  the  southern  signal  from  the  north  end;  yet  it 
was  raised  about  20  metres  above  the  ground.  An  enormous 
poplar  grew  near  it,  and  made  it  more  easily  be  discerned. 
I)uring  the  hours  about  noon  I  neither  could  perceive  the  one 
nor  the  other.  About  three  o'clock  I  began  to  discover  the  top 
of  the  poplar  above  the  horizon ;  some  time  after,  the  black  ball, 
constituting  the  top  of  the  signal,  began  to  appear.  I  wsts  then 
able  to  make  my  angular  observations.  I  carefully  watched  this 
phenomenon,  and  I  always  saw  the  signal  reach  the  same  posi* 
tion  at  the  same  hours.  After  three  o'clock,  the  time  of  the 
appearance  of  its  summit,  it  became  gradually  more  and  more 
elevated,  showing  me  first  its  ball,  then  its  whole  pyramid  of 
^  metres  of  elevation,  then  \t%  {oot|  ^xA  ^\.\^\.,  ^^\jj&  befort 
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1^8.3  of  the  Profile  of  Mount  Jura* 

the  time  when  it  ceased  to  be  visible,  it  appeared  under  the 
form  of  a  very  obtuse  pyramid  upon  the  top  oi  an  apparent  hill, 
produced  by  tne  efiFect  of  refraction  upon  the  plain,  the  refracted 
points  of  which,  in  consequence  of  their  distance,  exhibiting:  to 
L  an  incUned 'plane  imi^ing  upon  the  horizon  Ae  projeclon 
of  a  hill.  The  poplar,  whose  enormous  pyramid  rose  to  the 
height  of  28  metres,  appeared  to  me  then  reduced  to  a  spherical 
mass  of  three  or  four  metres  in  height ;  and  if  we  recollect  that 
the  contour  of  the  line  to  which  I  reierred  these  appearances  was 
itself  elevated  by  refraction  in  proportion  to  its  distance,  we 
shall  have  an  idea  of  the  differences  of  terrestrial  refraction  at 
different  times  of  the  day.  I  give  here  four  figures  representing 
in  the  opening  of  the  objective  of  my  telescope  the  profile  of  the 
trench  and  the  different  aspects  of  the  signal  and  poplar  in  itti- 
neighbourhood  at  the  four  princijpal  epochs.  (Plate  LXXXVI.)^ 

1  conceive,  from  a  great  deal  ol  experience,  that  tjie  refraction's' 
in  the  same  season  are  nearly  horary.  Hence  it  would  be  of 
ereat  importance  for  geodesy  to  determine  the  horary  values  of 
Sie  coefficient.  We  might  then  hope  tp  obtain  ^ood  vertical 
measurements  by  means  of  zenith  distances.  Till  tibis  great  and 
useful  undertaking  be  accomplished,  I  can  recommend  to  geo- 
graphers a  method  which  has  succeeded  with  myself,  and 
which  I  regret  that  I  did  not  think  of  sooner.  It  is  founded  on 
the  coincidence  of  hours.  To  determine  the  difference  in  the 
height  of  two  points,  I  observe  them  reciprocally  at  the  same  hours^ 
though  on  different  days.  This  expedient  is  not  rigorously  exact; 
but  I  am  persuaded  that  it  has  the  advantage  of  eUminating,  in 
the  same  season,  the  principal  error.  It  may  be  employed  by  s^ 
single  observer,  as  is  often  necessary  in  practice.  By  adopting 
this  method,  so  simple  and  so  easy,  whicn  neither  requires  more 
means  nor  more  calculations,  and  which  spares  the  time  that 
would  be  uselessly  wasted  on  taking  repeated  zenith  distances, 
I  beUeve  with  confidence  that  we  shomd  be  able  to  reduce  the 
limits  of  disagreement  to  small  fractions  of  a  metre.  I  intend  to 
employ  this  method  in  the  new  geodesical  operations  with  which 
i  am  going  to  be  charged ;  and  I  expect  from  it  the  most  com- 
plete  success. 

It  has  been  proposed  to  determine  the  circumstantial  coeffi- 
cient by  observing  the  zenith  distance  of  a  point  whose  height 
is  already  known ;  but  this  supposes  the  refraction  to  remaia 
constant  during  the  inteiTals  of  the  observations ;  and,  likewise^ 
that  the  trajectories  of  the  rays  coouiig  from  all  the  points  of  the 
horizon  are  similar  curves,  modified  in  proportion  to  the  dis- 
tances ;  but  all  these  suppositions  are  gratuitous,  and  contrary 
both  to  theory  and  expenment.  The  method  which  I  propose 
has  not  the  same  inconvenience.  /Ihe. luminous  ray  passing 
through  the  same  space  undergoes  very  probably  the  same  modi- 
fications, especially  if  the  barometrical  pr^ssuri^s  and  the  temper- 
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atures  tffe  nearly  the  same,  which  we  may  ascerClun  (ot  o>Qf 

greater  satisfaction. 

A  similar  undertaking  remains  to  be  executed  for  the  forinnk 
for  barometrical  measurement.  This  last  is  affected  likewise  by 
horary  influences.  All  the  observers,  and  particulariy  M.  Rs^ 
mond  in  his  celebrated  and  useful  researches,  have  pointedocit 
tins  effect.  It  is  the  coefficient  for  noon  which  has  been  gen<l^ 
rally  adopted  and  applied  to  all  the  hours  of  the  day  ;  for  ii6<H^ 
would  linut  the  barometrical  method  too  much.  We  miidi 
employ  the  whole  day  if  we  wish  to  obtain  series  of  ^^oitM} 
profiles,  &c.  Let  me  then  request  zealous  observers  ei»plo;feit 
m  elevated  situations,  geodesically  connected,  to  collect  thifir 
data  requisite  for  the  solution  of  this  interesting  proUemL  I  liBQi 
at  this  moment  employed  in  calculating  a  senes  of  112  &!ltp^ 
spending  observations  made  with  great  care  at  two  points,  <^ 
difference  of  whose  heights  has  been  trigonometrically  deter- 
mined. These  observations  were  made  at  intervals  of  two  houiiB. 
firom  eight  o'clock  in  the  morning  till  six  in  the  evening,  if  I 
succeed  in  discovering  any  pretty  constant  law,  I  shall  comma^ 
nicate  it  to  the  public.  But  it  ought  not  to  be  concealed  thiA 
the  determination  of  such  laws  ought  to  be  the  result  of  all 
immense  number  of  observations  collected  in  aU  seasons,  isMtck 
in  all  hours,  and  varied  in  many  different  places,  and  witb 
different  horizontal  and  vertical  distances.  .  i- 

F^tfis,  Feb,  16,  1818.  DeLOR^Sv 

Appendix  by  tlie  Editors  of  the  Bibliotheque  Universelle. 

It  may  be  worth  while  to  quote,  in  support  of  our  correspond^ 
^it's  ideas,  the  opinion  of  a  celebrated  philosopher  on  the 
comparison  of  the  measurements  of  heights  by  the  two  methods 
of  trigonometry  and  the  barometer.  This  opinion  is  found  in 
the  memoirs  of  M.Ie  B.  Ramond  "  Sur  le  Nivellement  Barome- 
trique  des  Monts  Dores  et  des  Monts  Domes,'*  presented  to  the 
Academy  of  Sciences  in  1816,  in  which  he  announces  having 
determined  the  absolute  height  of  about  400  remarkable  points 
in  the  most  interesting  part  of  the  department  of  the  Puy-de- 
Dome,  and  indeed  of  the  whole  of  France.  For  this  region, 
which  corresponds  to  the  mean  parallel  of  our  hemisphere,  is 
hkewise  the  portion  of  the  realm  where  the  mountains  are  most 
elevated,  and  the  levels  the  most  different  and  best  characterized, 
by  the  very  different  nature  of  the  beds,  mostly  volcanic,  but 
belonging  to  epochs  separated  by  very  long  intervals  of  time* 
He  has  examined  how  the  inhabitants,  spontaneous  vegetation, 
and  culture,  are  distributed  on  a  vertical  scale  of  1900  metres, 
between  the  45th  and  46th  degrees  of  latitude.  Called  as  he  has 
been  more  than  once  in  the  series  of  his  operations  to  compare 
his  barometrical  data  with  the  geodesical  results  obtained  by 


18183       *  ^  •   ^  the  Pn^  vf  Mmnt  Jtira.  WT> 

zenitb  distances,  observed  by  skilful  mathematicians  Aimished 
with  repeating  circles,  he  finds  sometimes  discordance  between 
the  two  methods,  and  great  probability  in  favour  of  \Sdm  first ; 
sometimes  agreement ;  and  in  that  case  a  prodigious  advantage 
in  facility  and  dispatch  on  the  side  of  the  barometer ;  '^  and  the 
accuracy  of  the  trigonometrical  metliod,'^  he  observes,  '^  has 
likewise  its  bounds.  When  we  compare  together  the  total  and 
pftctial  measures  which  it  has  furnished  us,  we  are  forced  to 
9;cknowledge  that  none  can  be  depended  on  nearer  than  one  or 
tWf>  metres.  This  uncertainty  indeed  is  bu^  small ;  but  that 
v^hich  attends  barometrical  measurements  is  not  greater ;  and  if 
ii^0iemploy  separately  the  different  series  which  have  concmrred 
tQ.tl^e  datenmnation  of  the  mean  angle,  these  exhibit  disagree*- 
mi^nts  which  far  exceed  the  limits  wiuiin  which  the  errors  of  the 
barometer  are  confined." 

.  *^  The  imperfection  of  the  two  methods  comes  from  a  common 
spurce ;  and  the  two  instruments  are  equally  defective  when  the 
disposition  of  the  atmospheiical  strata  is  such  that  the  gradual 
d^criement  of  heat  and  humidity  is  altered  or  inverted.  ^But  this 
disorder  exhibiting  itself  to  the  trigonometrical  instruments  by 
anomalies  in  the  refraction,  appears  to  exercise  on  the  results  an 
iBtcomparably  greater  effect  than  when  it  alters  the  ratio  of  the 
pfiessures  indicated  by  the  two  corresponding  barometers.  In 
this  last  case,  a  small  number  of  observations  is  sufficient  to 
compensate  for  the  errors  ;  but  in  the  first  case  a  very  consider- 
able number  are  requisite :  and  M.  Broussaud  and  myself  have 
convinced  ourselves  that  barometrical  measurements  taken  with 
care  are  preferable  to  trigonometrical  measurements  themselves, 
whenever  these  last  do  not  repose  on  reciprocal  and  very  nume- 
rpqs  observations,  made  with  excellent  instruments  and  by  very 
&kil|iil  persons,  with  all  the  conveniences  and  all  the  time 
requisite  for  such  operations."' 

Explanation  of  the  Profile  of  Jura  in  Plate  LXXXVI.    Places 

denoted  by  the  Letters. 

Oj  Geneva. 

i>  Gex.  ) 

e.  Mount  Colombier. 
dy  La  Faucille. 
,  Cf  Valley  of  Mijoux, 
fy  Culmmating  point ;  vallon  tourbeaux, 

f,  Sept-Moncel.  .      . 

,  Highest  point  pf  the  road, 
t,   St.  Claude. 
,  A,  Bienne(river). 
_  I,   Chateau  de  Prax. 
,  m^  Roche  d^Antre  ;  signal. 
«,  Moyrans. 
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o,  Road  near  Citernon.     "  .                    ^ 

Py  Bridge  de  la  Pyle  on  the  Ain.  ■     -  '    *-    '   ■  >     *i? 

gr,  Highest  part  of  the  road.  -     '  -  '  "  -^ 
r,  Orgelet. 

5,  Monnt  Tourget.  -               '  "^'3 

f,  Highest  point  of  the  road.  -puis 

w,  Ditto.  -xisi^. 

Vj  Lons-Ie-Saunier.  „  .^j« 

ix,  Plateau  Calcaire.  » »^ 

y,  Chateau  Mirebel  (signal).  ''  "    .ij,.j3 

A  B,  Syphon  barometer,  constructed  at  Berne,  in  1811,  ISy 

Noseda,  a  pupil  of  Paul,  of  Geneva;  and  employdd,i9L  I^UhHI^ 

1812  in  the  barometrical  measurements  executed  by  M.  De^jgjroa 

'in  Alsace  and  in  Switzerland.  '*  .^ 

G  D,  Profile  of  the  tube  without  the  mounting.         ■         '^     ' 


Article  VI.  .    ,^^ 

Remarkable  Atmospheric  Pfienomena  and  their  J^ecti/^  ,^ 

By  Dr.  William  Bumey.  ^  iW:i. 

Ootport  ObservaUry^  S^^  f4^  lBl§i^ 

Since  the  commencement  of  autumn,-  considenible  dftin^til 
Itare  taken  place  in  the  atmosphere  from  a  dry  to  a*^  humid '^If 
Electric  stdte,  and  the  temperature  has  consequently  been*^ctt 
much  diminished.  '^  *:>j*4 

'  On  the  1st  inst.  we  had  a  storm  of  rain,  hail,  thunder,  ^'^M 
lightning ;  the  latter  continued  Very  strong  and  vivid  fr6m^4M^ 
tiU  half-past  four,  a.  m.  while  the  thunder  nroceeded  in  a  niMfr 
west  direction.  On  the  5th,  1*33  inch  oi  rain  fell,  whieh  m  af 
much  as  had  fallen  here  during  the  preceding  16  weeks.    .        ^ 

16th. — At  a  quarter  before  eignt,  p.m.  a  large  lonar:  iris 
apj:feared  on  an  extensive  Nimbus  to  the  west,  the  harvest  noiooB 
being  in  the  east,  nearly  full,  and  about  10^  above  the  hfniasoit'i 
iiv  Id  seconds  after,  it  was  well  formed  by  refraction  and  tl|9 
reflection  of  tlie  lunar  rays  through  the  falling  drops  of  rain^  ijkt 
pstoon  was  eclipsed  by  a  dark  passing  cloud,  and  the  phenomeom 
disappeared  instantaneously.  There  was  no  time  to  measure  it, 
lytft  the  semicircle  appeared  nearly  as  large  as  the  solar,  rainbow 
tuider-mentioned.  '\\ 

'  '2ist  and  23rd.— We  had  strong  equinoctial  gales  rising  fitMa 
4he  south  and  south-west  soon  after  sun-rise,  and  dying  away  tt 
jsun-set.  /. 

A  solar  halo  appeared  on  light  vesicular  vapour  on  the  1st,  6th; 

'14th,  and  22nd,  and  a  lunar  halo  in  the  evening  of  the*  17th  \ 

three  of  them  were  44°,   and  two  45^  in  horizontal  difuneM*, 

.  their  perpendicular  diameters  being  somewhat  greater  %   vbA 


titmf  wen  lA  ibflowed  b]r  tmUf  in  soiae  iditanow  in  Ibm  Una 
fimr  hoon  tftor  * 


On  tile  33d,  firom  40'  tiU  65^  after  five,  p.m.,  a  doaUb  solar 
xainbow  appeared  to  the  east,  when  the  sun  was  within  .two  or 
^       degrees  of  the  western  horiton,  and  measured  as  fidkrw* : 

of  the  exterior  semicircle 84°  3(y  0(/ 

ialaace  of  the  interi<nr  from  the  exterior  bow  atl    a  oo  on 

the  north  side j 

of  ditto  firom  ditto  at  the  south  side  • .      8  22  30 


diameter  of  the  exterior  semicircle . .  •  •  101     15    00 

TbiB  measurement  of  the  rainbow  is  as  wide  as  it  can  be  within 
y,  nccoiding  to  the  most  accurate  calculation ;  it  was  of  longer 
dsntion,  and  the  finest  in  colours  that  I  ever  remember  to  have 
Msn;  and  the  sun  was  so  favourably  situated  as  to  make  it  the 
kraest  in  extent. 

^efi.  26. — Fine  coloured  parhelia  appeared  this  morning  at 
iatenrals  firom  60  minutes  past  seven  tm  five  minutes  past  eight 
tf^elock,  on  an  attenuated  Cirrostratus  cloud  firom  the  southward. 
At  tig^  the  sun's  altitude  from  the  horizon  was  ig''  4"  40^,  and 
MBk  pariielion  was  23^  30^  distant  firom,  and  parallri  with,  the 
«mI  ■«%  ttdunff  their  altitudes  equal  with  tne  luminary,  and 
An  halo  in  which  they  were  situated,  and  which  was  very  non« 
Hy  47^  in  honzonlal  diameter.  Each  parhdion  d^sap- 
three  times,  and  their  ibrmation  on  re-appearing  wn^ 
sim|de  than  diat  of  the  parhelia  which  I  att^aopted  tft 
)  m  page  236  of  the  last  number  of  the  Antmls ;  the 
however,  were  aiimkr,  but  the  mock-suns  smallur^  via. 
n  little  larger  than  the  apparent  sixe  of  the  sun's  disc. 

auOM  0^  the  Wind,  Clouds,  and  hutrumeni*,  at  Hekt  o'Cioek.-^ 
Wnd,  dae  sovfth.  Attenuated  Cirro$tratm,  gracUwly  increaskig 
im  mtsnt  and  density,  through  which  the  sun  slione  ftuntly, 
fltti  eone  Cirrws  in  the  zenith.  Height  of  the  barometer  20*o0 
faudiaa^  and  of  tiie  thermometer  66^.  De  Luc's  whalebone  hy»r 
gnwaotcr  76%  there  having  been  a  copious  deposition  o(  d^ 
aipon  this  instrument  till  afi;er  sun-rise.  These,  as  well  m  tbf 
last  pdrhekap  were  followed  by  a  sinking  barometer  ^  «ha  ^kjf 
WBM  overcast  by  two,  p.  m.  and  rain  came  on  at  four* 

26.^^ About  eight  minutes  before  eight,  a.  m«  three  colouiid 
fmthdia  appeared  on  a  thin  Cirrostratus  that  was  passing  veiy 
ntowly in  a  north-west  direction  firom  tliis  place ;  the  sun'p  aSiliide' 
it  the  same  time  being  18^  above  the  horizon,  and  the  hato,  jp 
whidi  the  paiheUa  were  situated,  46^  10^  in  horizontal  diadDoetttr 
to  the  ontside  of  the  colours. 

,  The  two  parhelia  parallel  with  the  sun,  were  ea€h22*  36^,  and 
liM  upper  paihelion  needy  23^  distant  fix)m  the  ceiitre  of  his  diM$ 
llie  latter  was  formed  by  the  intersection  of  part  of  anotbu  t^gU^ 
at  the  top  of  the  perfect  one,  and  the  ^t\M&Qnx  ^  ^^  V=^^ 

Vol.  XIL  JV^  K  2  A 
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diis/intd^Gtion'Was  the  largest  fttd'i;Ueria^fi  nsiplmdeni  in 
prismatic  colours.  The  three  parhelia  thus  aituatod  in.die  uppcar 
semtciffcle  of  the  perfect  halo,  formed^  with  the  sun,  two  right 
ilades.  ■  ..'♦:■.-  .;.•'.>• 

llie  state  of  the  instruments  was  nearly  the  same  a&  at  eieht 
o'clock  yesterday  morning,  and  very  heavy  showers  of  rain  Cdl 
during  the  afternoon,  nence  it  may  be  conchided  thali'*bMh 
solar  and  hmar  halos  are  certain  signs  of  a  humid  atmoferphete 
and  of  approaching  rain.  ■   ■  *  b^n^j 

The  rains  this  month,  amounting  to  upwards  of  four  inches, 
have  penetrated  the  dusty  surface  to  a  good  depth,  and  hajie 
faiad  beneficial  effects  on  the  vegetable  tribes  :  the  loamy  meadms 
too,  which  three  weeks  ago  were  completely  scoroaed.bjj^itbe 
hot  sunshine,  so  that  scarcely  a  blade  of  grass  oould  beisfiasii, 
are  now  overspread  with  a  Uvely  verdure,  having  the  appearance 

of  spring.  .        J      ■     .     .      yr\K 

R&narm  on  the  Weaih^r  that  preceded  andfolloxoed  two  offi^r 
.      ,  Mock'Sum,  seen  at  Gosport  Observatory,, 


.iii"}''  i<« 


•  Oct*  2. — At  eight,  p.  m.  a  very  brilliant  meteor  fell' throttgh<aa 
A^ce  of  about  SS"";  it  was  of  the  apparent  size  of  Jupiter,  tew«irds 
%hick' planet  It  proceeded  in  its  descent  from  the  ;tenith^  nitfi 
-astenisning  velocity.  '      •    «'•    ^iHjuci 

*('  6:-^At  one,  a.  m.  several  loud  claps  of  thunder,  and  li|^tniiig, 
%C€ompanied  by  heavy  rain>  and  strong  gusts  of  wind  mt-intet* 
tals^  driving  the  clouds  upon  each  other.  ^..'■.^.hiiu 

c  .*6do^Ai  sevett,  p^m.  a  small  whitish  merteor/ which  emorgtd 
from  behind  a  Chrostratm  cloud  to  the*  S.W.:"iatiilO>  the  sky 
cleared  up,'  by  a  change  of  wind  from  W.  to  N;W;     <        j.'^i 
*    •?.— i-A  tOfAous  dew  (which,  with  a  temperature  of  40^y  -piene- 
Itnlted  through  the-  glass  windows),  that  had  been  deposited  ontbe 
grass  before  sun-rise,  was  convertedinto  fine  hoar-frost  for  the  finit 
^M^S'this  totuiim.  '  In  a  few  minutes  after  sun- rise,  a  Siratus 
-TsiMd  in  ^ne  adjoining  meadows,  perhaps  from  the  eidialatiott  of 
tlW'hekvy  deW.*^  When  the  sun  had  ascended  a  few  degrees,-  -a 
•pai-hdi^to  Appeared  in  the  eastern  point  of  the  compass,  ^^ 
distant  firom,  and  parallel  with,  his  disc ;   a  broad  streak  of 
Cirrostratus  crossed  the  sun  at  the  time,  and  reached  near  the 
mock-«un,  which  was  adorned  with  the  usual  prismatic  colours. 
Barometer  29*75  inches,  thermometer  46°,  hygrometer  80°,  and 
'^Ulti'^Wtfd  due- north.    A  sunny  day,  with  ramified,  linear,  and 
^^uflrbife'Cf^'  from  the  N.W.,  forming  into  extended  arcb  as 
they  passed  off  by' the  force  of  an  upper  current  from  that  qtiat- 
ter,  it  being  calm  below ;  these  dm  were  succeeded  by  fleecy 
and  -dusky  Cumuli^  some  of  them  very  lofty ;  also  Cumulostratus, 
which,  on  coming  to  the  zenith,  passed  to  a  Nimbus^  and  a  short 
shower  followed :    after  10,  p.m.  the  sky  became  apparently 


i 


.    8.--^Hea¥y  dew  and  hoar«froat  as  the  preceding  mormng :  at 
'liix,  a.  m.  a  dense  Cirrostratus  fonned  a  fog-bank  on  Portsdown- 
hiUy  about  four  miles  distant ;  and  on  its  arriving  here  at  eight 
o'clock,  the  hygrometer,  which  before  stood  at  76^,  went  to  80^^ 
>]DiOtwithstandin^  a  hrisk  northerly  wind  :  a  cleair  atmosphere  the 
.'temainder  of  me  morning.     P.M.  Fleecy  and  dusky   Cumuli, 
ji^kichy  being,  to  the  westward,  at  sun-set  passed  through  orange, 
'daiik  .blue,  lake,  and  crimson  tints,  while  the  eastern  sky  exhi- 
bited a  rose  colour ;  the  arched  part  of  it  was  about  35°  in  height, 
mih  a  purple  base  :  this  magnihcent  appearance  of  the  evening 
*.Crq>usculurHy  which  remained  in  view  an  hour  after  sun-spt,  was 
HSFidentlyvproduced  by  reflection  from  haze  descending  rapidly 
:«bthdt'q^uad;er,  the  dew  having  fallen  here  copiously  soon  afker- 
.iKaida:'  an  apparent  clear  sky  dirough  the  night. 
:  :  d.-^Very  heavy  dew  and  hoar-frost  as  the  preceding  morning ; 
also  a  dense  Strains  resting  oil  the  ground,  and  large  Cirri  and 
Cirrocumuli  descending  into   the  lower  atmosphere.      At    10 
n^nutes.  before  eight,  a.  m.  another  parhelion  appeared  23®  3(y  to 
^ihe"easl'of,and  parallel  with,  the  sun,  on  an  attenuated  Cirfo- 
§iratus  that'  Was  passing  slowly  in  an  easterly  direction :  the 
^ail|lil-.end.:Qf  this  modification  did  not  extend  ,more.than  10^ 
i^bcLyood.  the  real  sun,  nor  was  there  any  solar  halo  to  beseei); 
flMii  ^'SmA  oniB  appeared  at  noon.    Hence  a. parhelion  ^thits 
natural  colours  may  appear  without  a  solar  halo  when  a'clp)]4  is 
.tMu.ijituated  batw^en  the  sun  and  the  obseprer,  or  when  therii 
.isnoi.wo^gh  vesicular  vapour  on  either  side  of  the  sun  to  create 
a  mock-sim ;  and  on  the  other  hand,  a  solar  halo  45%  46%  or  47^ 
iw^  diameter  .may  frequently  be  deen  in  a  vaporous  atmosphere 
^without  a  parhelidri,  or  j&arA^/ia. 

Faint  sunshine  through  attenuated  and  undulated  CirrostratiiSf 
jaml  some  distant  Cumuli  near  the  horizon  till  five,  p.  ni.  when 
'^^tbe:  wind  veered  from  N.W.  to  S.W.,  and  the  night  tutned 
Init.wet.  :    . 

■...  The  two  subsequent  days  and  nights  Were  veiy  wfet,  mostly 

;drizzUng,  till  the  evening  of  the  latter  day  (the  11th),  when  a 

^BVPon^.gale  with  heavy  rain  Came  on  from  the  S*W.  and  closed 

this  cnange  of  weather;  and  the  baromeiter  is  now  mitig  to  its 

former  leveL 


Errata; 

;  Jtn  the  middle  bf  p.  235,  the  article  a  before  beautifully 
. /Coloured  ^/zrA^/m  is  superfluous ;  and  in  the  second  Una  below, 
jfc)f.  equidistant  froin^  rea J  equidistant  23°  30^  f^ 


I  ■  ■ 


!• 
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On  Stimulants  and  Sedatives.    By  Dr.  WHson  VfaOip 


i  ;■■'. 


-   f 


(To  Dr.  Thomson.)  •.*    ,^oil 

DEAR  StR,  ^•ffffffr,  Ayf;  i8»-  Wllv[? 

'  In  compliance  with  your  request^  I  trouble  you  with  >v4M 
At>i(brvation8  in  ilhistration  of  the  following  remarks  ikithd2Sfttb 
page  of  the  second  edition  of  my  Inquiry  into  the  httikh  of'die 
yitel\  Functions  ;  namely^  ''  A  moderate  applicMiott  of  :'e\lery 
Igent  ap|>earB  to  act  as  a  stimulus ;  and  excessive  appUeKtknt'fn 
it  ais  a  sedative.  The  quantities  which  act  ad  stnnyw  ufA 
sedative  bear  no  particular  proportion  to  each  othef^  bttt  Udtfite^ 
eftt,  agents  exist  m  every  possible  proportion.*'  ^  ^^' 

.  tt  appears  on  the  most  cursory  view  of  the  j^henotaeim  of  li& 
th^ttney  dqpend  on  a  capacity  of  action  in  livingpartl  adodtltt 
bjpera^dtf  or  agents  capable  of  exciting  them,  l^uff'tke  heut 
pVsisesses  the  power  or  contraction,  but  it  soon  becomes  iiiacffitae 
]f  jlhe  plpbd  is  withdrawn.  Hie  degree  of  excit^ent  prodmol 
ifl^prbportibned  to  the  force  and  continuance  of'tiieeiontia^ 
V^iise  add  degree  of  excitability  possessed  by  the  part  aetMNp. 
|iy  the  actiqiTof  the  stimulus,  the  excitability  is  idw^  impftiMi^ 
ancl  by  its  continued  action  at  length  exhausted.'  "ilmisi'e^ttto- 
inent  continues,  unless  the  agent  is  mthdrawn,  ti&  flid  pftittei|6 
far  deprived  of  it9  excitability  that  it  wiQ  no  longer  obeyliEe 
same  degree  of  the  same  agent.  To  produce  forthei*  excitettlMt 
a  more  powerful  agent  must  be  applied^  or  the  excitabilily  of  the 
part  acted  on  must  be  increased. 

The  excitability  is,  within  certam  limits,  increased  by  the 
>bstraction  of  agents.  Thus,  for  example,  our  sensibSity,  ons 
species  of  excitability,  is  exhausted  by  the  various  agents  which 
affect  us  during  the  day ;  and  we  find  by  degrees  tiiiat  the  same 
agents  no  longer  excite  us.  If  more  powerful  agentst  are  not 
applied,  we  soon  fall  into  a  state  of  insensibility,  sleep,  during 
which  die  operation  of  the  usual  agents  being  withdrawn,  we 
again  become  sensible  to  these  agents. 

Such  are  the  more  evident  laws  of  excitabiUty ;  and  it  would 
be  easy,  I  think,  to  prove  that  they  are  the  laws  which  regulate 
the  cerebral  system  in  a  state  of  health.  But  it  has  been  main* 
tained  that  the  same  laws  reflate  the  excitability  of  every  part 
of  the  animal.    To  this  position  a  very  obvious  oqection  occurs. 

When  the  eye  becomes  wearied  with  seeing,  the  ear  with 
hearing,  &c.  they  cease  to  be  excited ;  their  excitability  is  thus 
allowed  to  accumulate,  and  they  are  again  fitted  for  their  func- 
tions :  they  are  not  concerned  in  the  preservation  of  Ufe.  An 
'  animal  may  be  in  perfect  vigour,  as  far  as  relates  to  the  powers 
oh  which  his  existence  depends,  although  he  neither  sees  nor 
bear.9.     The  vital  powers  remamVtv^m  %\^^ x^^i^fewe  vigour  to  Ae 
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exhausted  org&na  of  sense ;  but  were  the  vital  organs  themselrea 
subject  to  aimilax  exhauBtion,  what  during  Bucb  intervals  would 
preserve  the  life  of  the  anitnal  ?  and  by  what  powers  would  the 
vigour  «f  I}i3se  orgaiu'  be  restored  ?  •  _ 

It  has  been  said,  indeed,  that  the  diastole  of  the  heart  arises 
from  the  stimulus  of  the  blood  exhaustiag  its  excitability  in  the 
syttdle 'Which  ia  restored  to  it  during  the  interval  that  elapses 
btttneencits  ctmtraction  and  the  occurrence  of  that  degree  of 
£t@Stt)ap.^hiQh  again  excites  it.  But  a  veiy  simple  experiment 
aHdvis  t^  fallacy  of  this  opinion. 

viMjUia  h^mt  is  exhausted  by  the  stimulus  of  the  Uood,  ao^ 
teeoimaitp  excitability  during  tiie  absence  of  such  a  quapti^of 
tfakflnclfts  is  capable  of  exciting  it,  it  ought  not  to  recover  its 
wtdila  Wily  if  it  is  prevented  from  expelling  any  part  of  the  blaod 
whi<^  has  excited  it;  for  we  have  seen  that  the  continued  applir 
^btiM  o£  the  same  stimulus  which  has  produced  ^xhau^on 
ciPMt'  ^wu  excite  the  exhausted  part,  as  no .  renewal  of 
jsxoit^aility.jcw  take  place  while  the  ag«nt  which  exhausted  U  is 
stilblpptl■M!^  ,^  llie  retina  will  nevt^r  recover  its  powers  under  th^ 
jB^uiwsioil.of  the  same  degree  of  light  which  exhavisted  it. ,  W^ 
■^^mattwarveo!  from  fatigue  while  Uie  cause /ot  our  fatigue «tiQ 
tyewtea.  K^t-.the  alternate  contractions  and  relaxations  ofthe 
J|«ntptill'W(^pHce,  as  I  have  ascertained  by  repealled  expert- 
-simlt^ ^JtinUgh  aligature  be  thrown  around  the  aorta,  in  consc- 
«n03iM  of  D^ich,  tao  heartremainsunifonnly  gorged  with  bluoi^. 
(!Qie.':t»HuU.  .of  this  experiment  is  not  influenced  by  previously 
jdflrtraying  th«  sensibihty  of  the  animal  by  a  blow  on  the  occiput. 
f,'i:If.  we,»pjin)Lle  salt  on  a  muscle,  it  docs,  not  occasion  peiiiia- 
nent  contraction  followed  by  eshaustion,  but  a,  constajit  nJter- 
■ilHtion  of  contraction  and  relaxation,  althouglx  the  salt  is  never 
dtvuored.  The  state  of  the  muscle,  however,  in  Uie  relaKiitions 
which  intervoied  between  the  contractions  is  evidently  very 
idifierent  from  that  in  which  it  is  left  when  the  salt  can  no  tpoger 
excite  any  contraction  in  it. 

~.  The  foregoing  facta  seem  to  prove  that  the  nervous  auij  inus- 
culax  excita^ty  obey  (hiferent  laws.  While  the  effect  of  uniforin. 
stirauh  acting  on  the  former  is  permanent  excitement,  fbOoiyed 
by  exhaustion,  the  habit  of  the  muscular  fibre  under  the  inffyence 
of  uniform  stimuli  is  to  act  by  intervals.  This  is  probaWy  the 
cause  why  moderate  excitement  seems  not  to  exhaust  the  mus- 
cular fibre,  while  the  nervous  fibre  suffers  proportional  exhaustion 
iicen  every  degree  of  excitement.  .\  . 

Two  circumstances  appear  to  be   cE^able   of  occa^^nally 
caaateiKPting  this  habit  and  producing  m  the  mi^ciiiai  fibre 
lat  contraction,  a  pecuharly  strong  stimulus  ana  the 
e  of  the  will.     It  ia  only,  however,  occasionally  thai  ^ae 


only,  however,  occasionally  that  t^ 
iBMt  ooweifttl  stimuli  have  this  efiect;  and  it  is  only  for  a 
iimitea  tiaw  that  th^  will  can  produce  it.     Aftei  a  cecta^Ti.\A:i&Ki, 
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relaxation  prevails,  and  the  limb  which  we  wish  to  iLeep^ekdf 
b^^insto  tremble.  *''~ 

There  is  another  species  of  debility  of  the  Kvingiibtei  of  a  v6t^ 
flifferent  nature  from  the  exhaustion  we  have  heeh  considering, 
which  appears  to  bear  no  relation  to  any  previous  excitement  j' but 
fo  be  .the  direct  effect  of  agents  ;  for  while  some  agefnt^  indreis^^' 
otheris  lessen,  the  action  of  this  soHd.  The  former  have  b6efi 
qalled  stimulants,  the  latter  sedatives .  •  • '       :/ 

It  has  been  maintained,  indeed,  that  as  exhaustion  is' the 


the, direct  effect  of  the  agent.  And  this  opinion  seems '^.t  fiWt 
View  to  be  countenanced  &v  the  fact  that  stimuli  act  as'sedktivifi 
when  applied  in  excess.  Thus  a  moderate  quantity  of  distilled 
spirits  received  into  the  stomach  produces  excitement,  whicH} 
within  certain  limits,  is  greater  in  proportion  to  the  qufATSLfit]^ 
i(^en^  but  if  a  very  large  quantity  be  suadenly  received  iritdlhc 
stomach,  it  produces  no  degree  of  excitement,  but  itfxiii^fAidHfi 
.debiUly,  or  even  death.  '  ^^':ris 

It  is  surely  a  strained  explanation  of  the  latter  effdcts>' 'HBt^ri 
ever,  to  suppose  them  the  consequence  of  excessive  excitfeflifcfl^ 
no  symptom  of  which  appears.  The  supposed  existence  of  IhB 
^xpitement  rests  wholly  on  the  preconceived  opinion,  thil 
exhaustion,  in  consequence  of  previous  excitement,  is  the  trfffif 
debiUty  which  can  arise  from  the  operation  of  agents  on  flrc 
living  fibre.  It  has,  therefore,  been  maintained,  uiat  howevei? 
imperceptible  the  excitement  produced  by  large  quantities  of 
distilled  spirits  for  example,  we  must  suppose  that  their  fitfet 
effect  is  excitement,  and  their  debihtating  effect,  consequently^ 
)Dnly  secondary.  And  so  much  has  this  idea  laid  hold  of  the 
minds  of  jnany,  that  in  an  account  of  the  above  Inquiry,  latiely 
published  in  a  journal  of  great  respectability,  my  opmion  of  the 
nature  of  inflammation  is  opposed  on  the  ground  that  the  opera- 
lion  of  agents  in  producing  this  disease  must,  in  the  first  instance, 
be  stimulant ;  and  the  debility  of  the  vessels,  which  it  is  admitted 
Exists  in  inflamed  parts,  the  consequence  of  previous  exciten^eni; 
and  this  is  maintained  without  questioning  the  accuracy  of  xstj 
experiments,  from  which  it  appears,  that  none  of  this  previous 
excitement  could  be  perceived  with  the  aid  of  powerful  micros 
JBCopes.  Now  I  may  surely  be  allowed  to  maintain  that  wherfe 
no  mcreased  action  can  be  perceived,  none  should  be  suppose^. 
We  must  not  substitute  hypothesis  for  plain  matter  of  fact. 

But  if  this  argument,  which  is  of  all  the  most  conclusive^ 

were  out  of  the  question,  there  is  another,  which,  as  far  as  I  can 

judge,  would  be  unanswerable,  to  which  even  the  supporters  of 

thk  h3q)othesis  in  question  must  Usten.    It  must  be  admitted, 

even  by  them,  that  if  the  tendency  of  different  agents  to  produce 

debib'fy  arises  from  the  degree  oi  ^^d\^\aKol  Q^^i-^vy^^        their 
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first  impresjBipii  on  the  lijii^g  solids  those  best  calculated  to  pro* 
duce  excitement  should  be  K)und  capable  of  the  greatest  sedative 
effect.  But  this  is  so  far  frqm.bQing  tru^,  that  we  find  that  the 
agents  which  produce  the  greatest  degree  of  this  effect  are  the 
worst  stimuli.  Tobacco,  for  example,  which  is  one  of  the  most 
ppTverTul  sedatives,  cannot,  by  any  management,  be  tndj^e't^ 
produce  the  degree  of  excitement  which  arises  from  6iiiuifl  or 
distilled  spmts.  "^  " 

/The  sedative,  like  the  stimulant  effect,  may  be  commufucaJted 
to, the  muscular  through  the  neiTous  system.  When  tobacco  is 
appUed  to  any  considerable  part  either  of  the  brain  or  spimd 
xx^arrow,  as  I  have  ascertained  by  repeated  experiment,  the  heart 
(Boon  begin?^  to  act  more  languidly  ;  out  this  languor  is  preceded 
by  little^  if  any,  increased  action,  unless  the  tobacco  be  applied 
Wi*?.  very  diluted  state  ;  in  which  case,  it  produces  comparatively 
little  languor,  and  the  excitement  is  much  less  than  thai  pi^b- 
^jiced  by  opium,  which  is  followed  by  no  sensible  languor^ ' 
'^.|If  we  disregard  preconcieived  opinions  and  fix  our  attentipii 
!(^. facts  alone,  we  shall,  as  far  as  I  am  capable  of  judging, 
arrive  at  the  following  conclusions.  Every  agent  capabre  of 
afijbcting  the  living  sohd  acts  both  as  a  stimulus  and  sedatavici 
aq^brdmg  to  the  degree  in  which  it  is  applied.  Applied  williin 
certain  .iimi;ts,  it  is  a  stimidus ;  and  in  proportion  as  it  stimulates^ 
}i  exhausts  the  excitability,  this  beinff  equally  true  of  tfie  inter- 
jcnpted  excit'ement  which  stimuli  produce  in  tn^  musciilar,  as  of 
t^  permanent  excitement  which  they  produce  in  the  nervous 
isyitem.-  Applied  beyond  these  limits,  agents  no  longer  produce 
excitement  followed  by  proportional  exhaustion,  but  diriect 
exhaustion  ^.rising  from  the  operation  of  the  agent,  and  wholly 
UDQonneQted  with  previous  excitement,  the  stimulant  and'  seda- 
tive powers  existing  in  no  particular  proportion  to  each  ottier^ 
butin  different  agents  in  every  possible  proportion.  I  have  just 
had  occasion  to  mention  the  comparative  enects  of  tobaccb  and 
opium  in  the  heart.  Thus  the  stimulantpower  of  distilled  spiritl 
is  great,  its  sedative  power  small.  It  must  be  used  in  very^reat 
quantity  to  produce  the  sedative  effect ;  while  a  small  quantity 
of  digimis  produces  tliis  effect^  and  its  stimulant  power  is  veiy 
slight.  '^ 

These  observations  apply  to  agents  affecting  the  mind  is  if  ell 
as  the  body.  Grief  and  rear  possess  great  sedative  pother  jtfey; 
.  ftct  as  stimulants  only  when  they  are  present  in  a  cbmparatively 
small  degree.  Joy  and  anger,  on  the  other  hand,"  are  pdweifu 
stimuK,  and  only  act  as  sedatives  when  in' excess.  There  id  n6 
exception,  Ibeheve,  to  the  law  we  are  considering.  .TO^rbfi 
no.  agent  which  may  not  be  made  to  produce  a  stimtdaat'bflbct 
by  applying  it  in  very  small  quantity,  and  none  which  doies'  n'Sl 
act  as  a  jsedative  when  applied  in  excess.    I  remaiii,  deiair  '^i^i\ '- 

I  our  faithful  humble  servant^  ^ '       -^"^ 

......  -.-.....,....■.   ..  .  .       ...    ^^•^.•^.•'st^vvvy^;;.,^ 


On  the  Annual  Jj^all  of  Rain  9t  Glas^w^ 
By  Thomat  Thomson,  M.D.  F.R.B. 


ff  'i 

-•■  •  til 


It  it  a  general  opinion  that  the  cmantity  of  rain  whicd  fa^f|t 
CHaagow  is  greater  than  the  fsH  at  Edinburgh ;  but  t^s.opinjL^ 
does  not  seem  founded  upon  any  weU-authenticate^idoQun^p^ 
It  is  probable  that  it  rains  more  frequently  at  Glasgow  tfiWat 
EcHnourgh:  at  least  this  is  the  general  opinidu^.^uid  is  not 
denied  by  the  inhabitants  of  Glasgow  themselves.  But  to  judge 
fiom  the  registers  kept  at  Glasgow  and  near  EdiidHurgjh/the 
qj^tity  of  rain  which  falls  in  the  neighbourhood  of  the  ibrmer 
city  is  rather  less  than  what  falls  in  the  neighbourHtMi'd  of  itv| 
latter.  We  are  in  possession,  indeed,  of  no  regular  table  of  thii 
w^tiber  nt  Edinburgh ;  but  a  rain  gauge  has  been  long  kjept  1^ 
the  Duke  of  Boccleugh  at  Dalkeith  Palacey  vnthin  six  molea.'^ 
Edinburgh ;  and  the  annual  depth  of  rain  which,  falls  at  iluflL 
place  i^  rei^arly  published.  Now  this  is  uniformly  greater  thK^ 
the  fell  of  rain  at  Glasgow.  Indeed  when  the  situation  of  Obf^ 
mm  is  -cdnsider^,  one  would  expect  less  rain  at, it  'than.*iiiil 
Sidioburgh.  It  is  nearly  20  n^les  inland  from  the  west  jcoast^ 
and  i^i  therefore,  beyond  the  immediate  influence  of ithe  Atlanti^ 
which  renders  some  parts  of  the  north-west  of.  Ijiglsm^i^kT 
irainy ;  while  its  distance  from  the  east  coast,  and  the  hign  lanid 
between  it  ^d  Edinburgh,  screen  it  from  those  violent  rains 
when  the  east  wind  blows,  which  ^e  so  common  in  Edinbmgh» 
The  distance  of  the  hills  from  Glasgow  is  further  thai^  froi^ 
Edinburgh ;  and  it  is  in  some  degree  screened  by  high  ^oui^i^ 
both  on  vxp  east  ^d  the  west, 

the  city  of  Glasgow  Uesin  ^orth  latitude  63^  61'  32^',*  -and  ii| 
longitude  4^  IG'  west  fron^  Greenwich.  The  surface  of  thi) 
C^jjde  a(  G}as?ow  at  low  water  is  probably  elevated  about  15  feet 
above  the  surt^e  of  the  sea  at  Greenock ;  for  the  tide  rises  oi^ 
it  few  feet  at  the  new  bridge,  and  it  proceeds  but  a  very  liujp 
]beyon4  Rntherglen  bridge,  which  is  scarcely  the  eastern  howa:¥. 
llary  of  tbi^opulous  city.  The  College  gate  is  elevated  60  feet 
HboYe  the  Cnroe ;  and  the  Macfarlane  observatory,  situated  iatte 
Colleg)^  gfurqen,  must  be  very  neariy  at  the  same  elevation.  A 
rain  guage,  constructed  by  Crichton,  was  placed  upon  the  tqp  of 
this  oDsepratory  in  the  year  1801  ^  and  a  regular  register  n|^ 
been  ke]^  of  the  rain  ever  since  by  the  Professor  of  Astronomy. 
Tbin  ridn'  gauge  is  elevated  about  20  feet  above  the  surface  of 
Ibe  garden,  or  pO  feet  aboye  the  Clyde.  It  is  situated  on  a  0ai&» 
St  BOine  distance  from  any  houses,  and  not  overlooked  by  wfij, 
tnses,' The  situation,  therefore,  with  the  exception  of  its  height 
abov^  the  river,  is  as  favourable  for  accur?tfce  observations  as  can' 
be.    It  deserves  to  be  nif^ntioned  that  the  rain  guage  at  Dalkeith 

*  Edinbmrgh  i9  ii» novlb latUvde  W^  56'  k%*\   \i  Vb^  ^ttCoi^^  10'  fvtWer 
aqrtb  tbap  Glaagow^  which  ii;T€ry  aeai);y  wx  i%v\t«^ 
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Palace,  and  the  one  at  Sir'lQioma&  Brisbane's,  at  Largs,  upon 

the  west  coast,  are  all  exactly  similar,  and  were  all  made  by 

Crichton ;  so  that  they  can  ibe  accmtitely  compared  with  eacn 

other.    Dalkeith  Palace  stands, .  I  cohc^eive,  at  a  greater  height 

abomthe  river  Esk  thap  th^  Madadane  observatory  ^dp^s^above 

iKeX^de.    "the  following  table  exhibits  the  ifall  of  ram  ^  j^bn^ 

^iSir  K>r  the  last  17  years.     It  was  kindly  drawn  up-  ai;'^S|£ 

i^iie4tby^«  Couper,  Professor  of  Astronomy*  .,..  jj 

■   *••■■■■■'■'' 
^R^gi^er  cf  Rain  at  the  Macfarlane  Observatory' 
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~'-yr 
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•-b 


Mi 

JiOe. ;; 


IMA. 


,mm^ 


Inches. 


1809. 


1*645 

1*450 
0*606 
1-500 

^•aos 

8*000 
1*800 
8*851 
0^79 
1-470 


1803. 


19-757 


0-486 
1-544 
0-7»« 
1*051 
1-886 
l-8» 
0-800 
8-111 
1*900 
0-595 
1-540 
1-834 


1804. 


14*468 


3*881 
0*541^ 
8-310 
0-791 
8-406 
1-150 
1*587 
3-676 
0-771 
«-587 
1-937 
0-701 


1805. 


82*888 


1-483 
1*617 
8-130 
0*630 
0-885 
1-023 
1-414 
1*778 
8-030 
0-015 
0*309 
8*468 


15*788 


1806. 


180T. 


8*339 
1*579 
0*8TS 
0-683 
8-085 
0-73T 
8-693 
2*869 
1*497 
8-954 
3-506 
3358 


83*868 


0-908 

0*959 

0^88 

1*085 

2*430 

0*995 

3*205' 

S415 

8*746 

3*644 

1*553 

.1-016 


82-844 


1808. 


'■   li  ^ 


1*246 
0-778 
0-668 
1-5^5 

i*;ni 

1*814 
3*118 
5-597 
0*6i6 

2-135 
PS48 


■%■•• 


81*795 


Metr 

d-3S6r 

^'379i 
2-479.. 
8-845  '^ 

l-5*»l' 

2*^: 

0*$25" 


**^ 


^5*iai- 


:4  :•.:;.* 

1610. 

1811. 

1812. 

1813. 

1814. 

1815. 

1816. 

1817. 

ISUk,' 

'•■'  '  . . 

lACbeiU 

, 

. 

: 

•- 

"  • .   ■ 

^r. 

vr^ 

1*723 

1-352 

1*242 

0-038 

1*135 

i*a48 

t2-684 

8*594 

1-8^ 

8-735 

1-484 

2-746 

0*826 

.2-312 

1*514 

3*103- 

,  2*16* 

Marcii.. 

1-687 

1-254 

1-865 

1*342 

0-702 

8-457 

1*126 

0*627 

1-958 

ApiUi? 

0-659 

8-054 

0-842 

0*216 

1'654 

0-985 

l*84i 

0078 

1*420  . 

M9y  .v.. 

0*510 

2*783 

1-443 

213a 

0*625 

2- 101 

1*715 

l-g90 

^^tt: 

Jl^iiie.;. 

1145 

l-98e 

1-802 

0-794 

0*127 

1*246 

1-584 

'2*318 
1-77S, 

*ftPC 

JTiHy .  • « 

"S-t»4 

1*635 

1*531 

2-348 

2*478 

1*531 

4*318 

A-m^ 

AigMt. 

8*874[ 

3-545 

2-166 

1-307 

8'997 

2*354 

8*146 

8*^4 

af^diuP 

9ftpt*«»« 

0-724 

1*273 

2-342 

1*563 

0-384 

8*275 

3-814 

0^629^ 

-r-r-    .t 

Oct.  ... 

1-176 

2*854 

5*345 

2-385 

3-145 

2*402 

2-446 

om 

fj-r.v.-'^ 

Vhiw*  •  •  -. 

3-374 

a-252 

8-452 

1-362 

8-976 

1-823 

1-014 

2*546 

4ii^;»*»' 

8-594 

8*711 

0-246 

0*936 

4-176 

1*780 

8*143 

$*05a 

V  «.•.«*.* 

Wat.. 

ii-4ss 

27*«01 

22-810 

18-868 

19*522 

22-344 

23*799 

22!420. 

/Hie  following  table  of  the  fall  of  rain  at  Coiiiel&ii  ^2  iwSm 
i^rth-west  from  Glasgow,  near  the  Campaie  hiltey  aotd^ati'tbd 
j^^ght  of  466^. feet  above  the  level  of  the  Clyda  at  Glasgow;*' 
i^dlf  give  the  rea,der  an  idea  of  the  great  increa^  of  xaiktaa  ml 
^d/aiice  nearer  the  west  coast  and  Uie  mountain^.  •  It.  warioept 
fff  Mr.  Gijrfimeit  of  Corbeth ;  and  the  rain  gaug)^  i3  precisely^  tW 
aftihe  as  that  used  at  the  observatoiy  of  Gmsgow. .   *    ':r.3  svcdB 
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TransacHons  of  the  Royal  Society  of  EdinSurgh,    VoL'  Vlili 

Part  11.     1818.  ...^,..:, 

This  part  contains  the  following  papers ;  .     .   .,,   n:..   .r,- 

I.  On  the  Effects  of  Compression  and  Dilatation  in  altering  the 
Polarizing  Structure  of  Doubly  Refracting  Crystals. :  By  D^vi^ 
Brewster,  LL.D.  F.R.S.  Lond.  and  Edin. — Dr.  Brewster  ^bowii 
that  when  pressure  is  applied  to  a  thin  plate  of  calcareous  spar 
bounded  by  planes  perpendicular  to  the  axis  of  double  refracfioii 
(the  shorter  diagonal  of  the  crystal),  the  circular  rings  of  cplo^i: 
flotmerly  observed  change  their  shape.  A  similar  eSect  i&  pro« 
ducedupon  quaitz,  and  indeed  upon  all  doubly  refracting  crysta^ 
whether  negative  or  positive.  He  shows  very  ingeniously  .tb^jt 
this  alteration  is  not  owing  to  a  modification  of  the  originsS 
force,  biit  to  tho  creation  of  a  new  force.  Hence  it  is  easy^.^ 
determine  d  priori  the  effect  of  compressipn  or  dilatation  lipon 
doubly  refracting  crystals.  When  positive  crystals  ar^  cqnh 
jpressed  parallel  to  the  axis  of  the  crystal,  the  tmts  me ;  v^W& 
the  axis  of  compression  is  perpendicular  to  the  axis  of  tbe  i^ry^K^i 
the  tints  descend.  When  the  same  crystals  are  dilated >..ihe 
opposite  effect  takes  place.  If  the  crystals  be  negative,  comjpresr 
sion  in  the  direction  of  the  axis  makes  the  tints  descend  ;  perpen* 
dicular  to  the  axis,  it  makes  them  rise.  By  dilatation,  vice  versii 
.\\.  Experiments  on  Muriatic  Acid  Gas,  with  Observations  o^ 
its  Chenucal  Constitution^  and  on  some  other  Subjects  of  ChfiT 
mical  Theory.  By  John  Murray,  M.D.  F.R.S.E,  This  paper 
will  be  printed  in  a  future  number  of  the  Annals.  ^[ 

III.  Experiments  on  the  Relation  between  Muriatic  Acid  and, 
Chlorine;  to  which  is  subjoined  the  Description  of  a  new  InsirU" 
mentfor  the  Analysis  of  Gases  by  Explosion.  By  Andrew  lire, 
M.D.  Professor  of  the  Andersomau  Institution,  and  Member  oi 
the  Geological  Society. 

It  has  been  demonstrated  by  decisive  experiments,  and  is 
universally  admitted,  that  when  chlorine  and  hydrogen  gases  are 
mixed  together  in  equal  volumes,  and  an  electrical  spark  is  passed 
through  the  mixture,  these  two  gases  disappear,  and  there  is 
found  in  place  cf  them  a  quantity  of  dry  munatic  acid  exactly, 
eqpal  in  volume  tO  £he  two  gases  before  the  combustion.  Two 
explanations  of  this  fact  have  been  advanced,  Qay-Lussac  and 
l^^riard/  who,  as  far  as  I  know,  were  the  first  chemists  that 
established  the  fact  by  rigid  experiments,  explained  it  in  this 
way.i'^  Chlorine  gas  is  a  compound  of  one  volume  of  muriatic 
acicf  ?Ji^  ^^^  ^  volume  of  oxygen  condensed  into  one  volume. 
Tiie  volume  of  hydrogen  combines  during  the  combustion  with 
t^Q  half  volume  of  oxygen,  aad.forava  water*  This  water  unites 
m0  tbi^  muriatic  acid,,  wbicb  is  mc?cifi\Afc  ^i  esftJoB^^^nJixQ^^ 
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in  the  gaseous  state,  and  of  course  of  being  separated  from  it 
ivithout  depriving  this  acid  of  its  gaseous  state ;  and  according 
to  their  calculations,  the  water  which  thus  constitutes  an  essen- 
tial part  of  muriatic  acid  amounts  to  about  4-th  of  the  weight  of 
t!ilB^'domp(hind.-  Accoi'ding  to  this  explanation,  chlorine' is  ti 
compound  of  one  atom  of  oxygen  and  a  certain  unknown  sub- 
stance whidi  has  never  yet  been  obtained  in  a  separate  state.  If 
•we  add  an  atom  of  hydrogen  to  this  compound,  it  unites  ^ith  the 
^fchnri'of  biygen,  is  converted  into  water,  and  this  water  combining 
^jth'lfh^  unknown  basis,  conveits  it  into  muriatic  acid  §as.  Sir 
BSi'iii^hiy  Davy  explained  the  fact  in  another  and  a  much  sim- 
jf(4r  m^btler.  Acpording  to  him,  chlorine  is  a  simple  (tliat  is  to 
iskjf,  an  nndecompoimded)  body.  An  atom  of  it  has  thOTroperty 
6F  combining  by  combustion  with  an  atom  of  hydrogrfi,  and  of 
forhiing  miinatic  acid.  Gay-Lussac  and  Thenard  have  adopted 
tfife  explariation,  and  abandoned  their  own.  Indeed  they  stig- 
'^ted  it  in  their  original  publication;  and  (Jay-Lussac  inforin^ 
fe  Hiat  he  had  embraced  it  from  the  first,  and  that  he'had  alwayi 
fioiii  that  time  taught  it  in  his  lectures, 
*^''Aiicof(fing  to  the  first  of  these  explanations  muriatic  acid  is  tSl 
cbtiipoutid  of  ^.th  water  and  f  ths  of  an  unknown  substanciei 
il^lcli  constitutes  the  acid  of  the  mmiates :  accotdiftg  to'  the 
jSfec^rid  it  is  a  compound  of  chlorine  and  hydrogen, 
"^br.*  Murray,  of  Edinburgh,  is  almost  the  only  person  iti  this 
coiitrtiy  who  has  supported  \hejfirst  or  old  opinion.  A  c6ntroVer^ 
tbdk  pmce  several  years  ago  in  Nicholson's  Journal,  betwbeii 
falu^  and  I)r.  John  I)avy,  oh  this  subject;  the  former feuppbrting 
the  old,  the  latter  the  new  opinion.  This  controversy  waji 
Coitied  on  by  both  with  much  ability,  and  led  to  the  discovery  of  A 
Tsiiiety  of  new  and  interesting  facts  ;  but  it  terminated  as  almost 
all  controversies  do  :  both  combatants  retained  the  original 
jdipinibns  with  which  they  had  set  out,  and  both  of  them  boasted 
of  having  gained  a  complete  victory,  and  of  having  established 
liis  own  opinions  by  the  most  salfcisiactory  arguments. 

It  occurred  to  Dr.  Murray  that  muriate  of  ammmiia  might'  be 
employed  to  furnish  atn  evidence  on  the  one  side  or  the  oth'6t 
^hich' should  be  decisive.  According  to  the  old  view  of  th« 
^bject  muriatic  acid  contains  ^th  of  its  weight  of  water  :  wheii 
it  unites  to  ammonia  this  water  ceases  to  be  necesssiry  to  iti 
<5onstitution,  and  may,  theriefore,  be  obtained  in  a  separate  state* 
Suppose  we  mix  equal  volumes  of  dry  muriatic  acid  and  ammo^ 
niacal  gases,  they  combine  and  constitute  sal-ammoniac'  "Ntyw 
a  volume  of  ammonia  approaches  to  half  the  weight  of  a  volume 
of  muriatic  acid ;  therefore,  dry  sal-ammoniac,  formed  by  thi 
ifiuon  of  the  gases,  must  contain  about  the  6th  of  its  wefgtit  of 
watier ;  'therefore,  100  grains  of  sal-ammoniac  made  In  this  wWy^^ 
if  tfte  old  theory  be  true,  must  contain  nearly  17  grains  of  wa;ter. 
Dir.  Murriiy  fomied  sal-ammoniac  by  uniting  th^  ^^^%.%\\v^«*^ 
posed  it  to  heat^  and  he  obtained,  m  t^verj  c-a^s^,  ^  ^^>^^fc 


t80  '  Amfytes  o^  Booh. 

troYersy  in  his  faTour*  As  saL-ammoniac  when  prepared  ftoia 
the  dry  gases  always  exhibits  traces  of  water,  it  tbllows,  he 
cooeeivesy  that  this  water  must  have  existed  in  cossbinationm^ 
the  muriatic  acid ;  therefore,  &c.  '•.'■•  -y^ 

But  this  mode  of  reasoning  did  not  satisfy  hia  •dvi6iMatB& 
The  quantity  of  water  thus  evolved  they  said  was  smal,  -ancC  it 
liecame  less  and  less  according  to  tKe  care  taken  to  have  numtxa^ 
m(xe  completely  excluded.  'Hiey  ascribed  the  wateriwliicis^iiiiide 
its  appearance  to  the  aqueous  vapour  which  always  exists  in  gaseaiM 
bodies,  and  from  which,  perhaps,  it  is  impossible  to  free  tbd&kfi 

Dr.  Ure  is  one  of  those  persons  who  seems  tahave.thoufe'ht 
well  of  the  opinion  which  Dr.  Murray  defended,  bnt-notoofiwe 
experiments  oy  which  he  supported  it.  The  object  of  the  preocfifl 
paper  is  to  brine  forward  unequivocal  evidence  of  the  ednsteMe 
oTwater  as  a  e^nstitnent  of  sLammoniac  aad  of  nmriatie  ftd^ 
and  to  infer  from  this  that  the  old  opinion  is  the  true  one**  ^::^ai 
.  He  sublimed  sal-ammoniac  very  slowly  through  clean  melaBie 
flings  (silver,  copper,  and  iron)  previously  heated  to  redneg|8iki 
a  glass  tube.  In  every  experiment,  when  properly  conihBBled^ 
th^  was  a  deposition  of  liquid  in  the  part  of  the  tube  b^#nd 
the  metals  :  this  Uquid  was  water  of  ammonia.  The  water  3wh|G^ 
appears  in  this  case  he  concludes  must  have  previously  exiiifeaal 
in  the  sal-ammoniac ;  for  as  that  salt  contains  no  oxygeoytibEfib 
(dain.that  no  veater  could  have  been  formed  by  the.decompdsi- 
tion  of  the  salt.  The  old  opinion,  therefore,  that  muriatic  Bipi4 
gas  contains  vrater  as  an  essential  constituent,  he  consideiia  tas 
estabbshed  by  his  experiments.  These  experiments  appear  in 
have  been  made  with  much  care,  and  I  have  no  doubt  tnat  iba 
results  are  as  Dr.  Ure  states  them.  I  do  not,  however,'  see  asasf 
reason  for  considerii^  these  experiments  as  decisive  of  fta 
question,  or  as  more  favourable  to  the  old  opinion  than  the  new>. 
A  short  explanation  will  enable  the  reader  to  perceive  the 
reasons  on  which  this  opinion  is  founded. 

1.  Muriatic  acid  seems  capable  of  combinihg  with  most  of  the 
akUfiable  bases  while  in  a  Uquid  state,  and  of  forming  compounds 
to  which  the  term  muriates  maybe  applied.  Some  of  these 
cojODippunds  may  be  even  exhibited  in  a  sohd  state  without  d&* 
composition,  rfow  the  salifiable  bases  (with  an  exception  of 
twb)  contain  oxygen,  and  muriatic  acid  contains  hydrogen.  Of 
course  the  constituents  of  water  exist  in  all  the  muriates.  Now 
whenever  a  muriate  is  subjected  to  a  red  heat  it  undergoes  de- 
oomposition  :  the  hydrogen  and  oxygen  unite,  and  fly  off  in  the 
state  of  water ;  while  the  chlorine  cjmibines  viritii  the  reduced  sali- 
fiable, base^  and  forms  a  chloride.  Thus  \idien  muriate  of  barytes 
is  jfixposed  to  a  red  heat  it  is  converted  into  chloride  of  barram, 
tnuriatB  of  manganese  into  chloride  of  manganese,  and  so  on..-  ■ 

2.  When  munatic  acid  comes  in  contact  with  a  salifiable  base 
at.ajved  heat,  the  veiy  same  double  decompoaitian  takes  place ; 

iite  ^cblorine  unites  to  the  reduced  siati&%hl&.  baaa«;  aad  fixmsja 
Mhhade  f^wbiJe  the  os^en  o£  t^e.one  \)p]»A?irAx^iB^ 
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ofthe  otberirandtiUefi  off  nn  the  atate  ef  water.  Aecordingiy  it 
hfis  bees^McertaiHed  by^  expenment^  that  when  nuuriatio  acid 
^ui  18  made  tfft:  pass  throu^  xed  hot  lime,  harytett,  strontiBa^ 
&c.  chloride  of  calcium,  barium,  sbroirtium,  fkc,  iff  fonotied,  mdia 
c»9»idnrabfe  cniiEuitity  of  water  is  oTohred. 
tj  3i.ifai  EhK-TUre's  experiments  it  is  obvious  that  die  aal-ainmbl* 
waaC-msB  f^JtAy  decomposed ;  for  the  liquid  obtained  was  water  of 
•tenoBia;i;^'jthQrefbrey  the  experiments  are  quite  die  same  as  if 
HMriaii^riaGid  gas  had  been  passed  slowly  through  a  glass  tube 
htt^ed  to  tedx^^esa. 

tr[4v<.fiut  a^^lass  tube  contains  several  salifiable  bases ;  namelyp 
0lfid^f'4eaNl>:  oxide  of  manganese,  soda,  Sec.  These  will  be 
|MtiiUy  cbitTerted  into  clUorules  at.  a  red  heat,  and  of  coune 
mter  will  h^Jhrmed.  Sir  H.  Davy  has  ascertained  by  expeii- 
i^bitsA  tfaat-tfais  actually  happens  :  he  obtained  water  by  paaniig 
muriatior  acid^gas  through  red  hot  glass  tubes.  Hereuiekiwa 
ad^Ae^BOuroe  of  die  water  in  Dr.  lire's  experiments,'  without 
being- tmder-die  necessity  of  considering  it  as  previously  existing 
ittmi  limmoniac,  .,>:-; 

ox/VheisaDie' explanation  will  apply  to  die  water  which  made  iik 
«|BpiteraBO&  wh^  Dr.  Ure  substituted  muriatic  acid  gas  -for  saU 
IntOHQlQniae  in  his  experiments.  Into  that  part  of  the  paper, 
tbeitefore,  I  need  not  enter.  \       v  ;v 

'.<4::]iiay  here  notice  an  illustration  which  Dr.  Ure  employs' in  hii 
JMqser,'  aad  which  i^  to  be  found  likewise  in  Dr.  Mvmsf^'jmneTf 
nbiehwitt  be  printed  in  a  future  number  of  the  Annahi-^ittS'timM 
idlplrario  acid  cannot  exist  without  water.  Nowdiis^isa  mis- 
take;.  I  can  procure  sulphuric  acid  free  from  water,  with'  great 
•■se,  and  i  exhibited  it  last  winter  in  that  state  to  die  Chemical 
Citsd  in  the  University  of  Glasgow.  The  mode  of  obtaining 
anhydrous  sulphuric  acid,  and  tne  account  of  its  properties  in 
diat  state;  will  be  found  in  the  Fifth  Edition  of  my  System  cC 
Chemistry,  vol.  ii.  p.  103. 

'  -  Dr.  Ure's  eudiometer  for  exploding  combustible  - 
gases  is  ingenious.  It  will  be  understood  irom  the 
figure  m  the  margin.  It  consists  of  a  glass  tube, 
•wed  at  one  end  and  open  at  the  other,  bent  into  a  '  a^ 
syphon  shape,  vrith  the  two  legs  of  equal  lengdi. 
The  shut  end  is  graduated,  and  furnished  with  me- 
telitc  virires  in  the  usual  way.  The  mixture  of  gas  to 
be  exploded  is  put  into  the  graduated  side  ;  a  portion  ivry 

of  imercury  is  allowed  to  remain  in  the  bend  of  tfae'xyphon^ 
fining  it  fbr  example  to  a.  ^etween  a  and  the  open '  raoatn^  idle 
tube  u  filled  with  common  air.  When  the  gas  is  to  be^^exploEted^ 
pov«F  the  opea  mouth  of  the  syphon  with  the  finger/*-ami(  pass 
aa  etectrio  spark.  The  common  air  acts  as  a  recoil  sprier  ^^u^^ 
preVenta  ifae  fracture -of  the- tube.  j  .V/  .^ 

;    IVi:  Om  the- Laws  which  regulate  the  Distribution  Q>f.iii/Ls;f^Qi^ 
lapiamng  Eonetu:Plattt^  3\£6er,cotd  Cylinders  oj  GlctsxlSWfciwa 
iv^hi^dat  :pahmat^  ^Striuiure.  ■-  By  T>t.  lkc!i»i8X«^**S*** 
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author's  observations  and  experiments  are  of  so  misoeOaneotts  a 
nature^  that  we  could  scarcely  make  them  intelligible  tof  oar 
readers  by  abridgment :  we  must,  therefore,  refer  tiiemto  the 
paper  itself.  It  is  terminated  by  the  description  of  an  ^inistDHh 
ment  for  measuring  the  elasticity  of  bodies^  to  which  Dr.  Brevo- 
.^rhas  given. the  name  of  teihonieter,  ... '  ,i  ■  -jji 
.V.  RtnuLvks  illustrative  of  the  Scope  and  Influence  of  Me 
philosophical  Writings  of  Lord  Bacon.  By  MBCvey  ^Itwifieii, 
jSsq.F.Il.S.  Lond.  and  Edin.  and  F.A.S.  Edin*..  Bacon  iQiUoi- 
irersally  admitted  to  have  first  pointed  out  the  impostappeoof 
induction  in  advancing  the  sciences,  and  to  have  laid  dowa  doB 
)aw^. according  to  which  inductive  philosophy  is  to  becvitixa/tadL 
^pr.inany  years  this  method  has  been  generally  adopted^  laod 
the  progre:is  of  the  sciences  has  accordingly  been  vasty  aBoLis 
still  continuing.  It  has  been  generally  admitted  thflt^this  eomt 
mencement  of  this  great  career  was  entirely  owing  to  BaxKin^ 
and  that  he  of  consequence  may  be  considered  £^.  iq  .Aoani 
measme  the  author  of  all  the  discoveries  in  scitoce  that  iharYi 
been  made  since  his  time.  But  there  are  some  individaal^j!|di0 
fife  of  a  contrary  opinion.  According  to  them,  Bacon^a  wntingB 
Jkad .little  effect,  and  indeed  continued  almost. unknown  tilblna 
s^ieuces.  had  made  very  considerable  progress.  =  The  ohjeeLdf 
this  ver^  entertaining  and  judicious  paper  is  to  show  tbAtrtfaii 
Jatt^r  ppiniqn  is  erroneous ;  that  Bacon's  writings  .pioducefl  a 
sreat  and  immediate  effect  both  in  Britain  and  on  the  Gontinenli^ 
uiat  both  Newton  and  Boyle  regulated  themselves  by  hia  vieiw4 
.and  that  they  led  to  the  establishment  of  the  Royal  Society^  0 
which  the  physical  sciences  lie  under  such  obhgation  .  for  t^eir 
progress.  These  important  points  are  established  by  an  dn^ 
auction  of  particulars,  which  produces  conviction,  and  which 
furnishes  a  good  example  of  tliat  Baconian  logic,  the  value  of 
which  it  is  our  author's  object  to  establish.  .  .-u 
It  is  not  easy  for  us  at  present  to  estimate  the  exact  effects  of 
the  Novum  Organum ;  but  that  they  must  have  been  great, -is, I 
think,  undoubtedly  true.  In  the  present  advanced  state  of  the 
soiences,  however,  I  conceive  that  the  young  philosopher  may 
employ  his  time  better  than  in  studying  the  rules  of  Bacon's 
logic.  The  inductive  method  is  much  more  easily  acquired  by 
^xamf)Ie  than  by  precept.  Let  him  select  the  best  examples  of 
true  inductive  reasoning  which  are  to  be  found,  Newtonfs 
Optics  and  Principia  for  example,  and  let  him  study  these  so 
tl^orpi^ghly  as  to  imbibe  their  true  spirit.  He  will,  be  batter 
qualified  to  advance  the  progress  of  any  of  the  sciences  than  by 
a  life-time  devoted  to  the  perusal  of  Bacon.  Among  the  men 
of  science  in  this  country  who  have  devoted  considerable  talents 
and  much  industiy  to  the  prosecution  of  scientific  investiga- 
tions ^yith  very  little  benefit  either  to  themselves  or  others,  wera 
I  to  be  ai^ked  to  point  out  who  have  been  most  con&picuooB,*  I 
sbpuld  mthout  hesitation  select  those  who  have. professed  the 
^Bfttest  aflmiration  of  the  liajG0iv\3Mv\o^Q,.  
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■Vl.  Sketch  of  the  Geology  of  the  Efivirons  of  Nice.    B y'  Tho. 
Allan,  Eb^..F.11.S.  Edin.  . 

>.'  JProm  this  paper  it  appears  that  the  country  in  the  immediate 
-neighbourhood  of  Nice  is  composed  of  limestone.  Mr.  AUmi 
'distingmshes  two  different  formations,  which  he  calls  first  and 
second  Umestone  :  die  first  he  suspects  to  be  transition,  and  the 
Bieicopd  to  be  fioetz,  but  he  did  not  verify  his  suspicions  by  -  sa:- 
vtiiii^tory  evidence^  The  first  limestone  has  a  brown  colour,  4 
-oompact.' texture,  a  conchoidal  fi:^cture,  and,  in  general,  bIk^ 
dK> 'appearance  of  crystallization,  though  sometimes  it  does.  It 
<3«n tains  petrefactions,  shells  of  different  species,  as  comu-^am- 
smauisiy^spGC^iesi,  and  corraloids.  Flint  also  occurs  in  it  in  nodules^ 
mud  seemsisometimes  to  be  in  regular  beds,  as  in  chalk«  Seve^ 
vakieties  of  this  limestone  are  described.  The  second  limestone, 
itiwould  a|^ear  firom  the  map  which  accompanies  the  paper, 
lies  chiefly  m  the  valleys  skirtm^  the  different  rivulets,  it  Jkas 
tha- aspect,  according  to  Mr.  Allan,  of  having  been  tumbled  doum 
;£rom^above  the  first  limestone;  it  lies  in  the  most  irregidaJr 
•tarte,  and  is  distinguished  by  those  contortions  and  invohitionisi 
sriiich  have  been  so  often  described  by  the  Huttonians  with  to 
flmoh  ddbght^'  'Had  they  examined  the  loose  sand  on  thef  noyth 
Bide^>£dinburgh,  ,tbey  would  have  seen  as  many  contortions  in 
ik^jas^imthe  rocks  of  St.  Abbshead  themselves, 
vi  .The  second' limestone  is  composed  of  strata  varying  vety  much 
Hi- thickness  firom  a  few  inches  to  several  feet ;  its  colour  varies 
£rmu  bhiish  to  brownish  grey ;  sometimes  it  is  hard  and  close 
grainedy  >  with  a  splintery  firetcture ;  sometimes  its  texture  is 
eaithj^,  and  it  gives  an  argillaceous  smell.  It  contains  a  pro- 
ftuion  of  shells. 

v'.>  Besides  these  two  formations^  there  is  a  vast  deposite  of  al- 
Ivvisl -gravel  on  the  west  side  of  Nice,  and  in  other  places  in  the 
neighbourhood.  This  gravel  consists  of  firagments  of  primitive 
vocks,  -and  contains  mixed  with  it  a  vast  quantity  of  shells, 
many  of  .them  the  very  same  species  that  stiU  exist  in  the  Me« 
diterranean. 

f  The  paper  concludes  with  a  catalogue  of  the  shells  found  by 
|Vlri  Allan  near  Nice  :  they  amount  to  225  species.  This  c|i<€a* 
)ogu6jis  drawn  up  by  Capt.  Brown,  who  ascertained  the  nsonpieil 
a{ the; species;  and  there  are  33  species  which  he  considers  as 
new.  <  Of  these  he  has  given  figures. 

ivVJI.  On  certain   Impressions   of  Cold  transmitted  from  the 
higher  Atmosphere,  with  the  Description  of  an  Instrument  adapted 
ifo  measure  th^m.    By  John  Leshe,  F.R.S^E.  and  Professor 'of 
JMathematics  in  the  University  of  Edinburgh. 
«...  Mr.  Leslie  is  the  philosopher  to  whom  we  are  indebted  foi^aknobt 
all  our  knowledge  of  the  radiation  of  heat.     He  himseU^  hbw* 
ever,  has  never  admitted  the  truth  of  the  opinion  that  heat  i^t 
diajtes.  .  According  to  him  heat  is  nothing  else  than  /tgAt  fix!^4 
m  bodies ;  it  never  can  leave  a.  body  at  ^  m\\vo\yVV^'s«v^<to^ 
i^haracter  of  heat,  and  assuming  tixat  ot  \\^X*    \^\kaX.'  o^'tes** 
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consider  as  radiation^  he  affirms  to  be  nothing  more  than  pvbes 
of  the  air,  similar  to  the  undulations  by  which  sound  is  pnqp»« 
gated ;  these  undalations  may  be  either  of  heat  or  of  cold,  ac- 
cording^ as  they  proceed  from  a  heated  or  a  co<ded  snifter. 
Accordingly^  the  amount  of  these  pulses,  or  what  ia  catted  Ae 
radiation  or  heat,  differs  according  to  the  ^as  tfarau^  iribch 
the  pulsation  takes  place.  In  hydrogen  gas  it  is  muci  greater 
than  in  air,  and  in  a  complete  vacuum  it  would  disaj^pear  aitD* 
gether.  Nothing  can  be  more  ingenious  than  his  views  on  tloa 
subject,  nor  than  the  instrument  which  he  has  oonftrived  file 
sunng  the  pulses  of  cold  emitted  from  a  dear  sky*  Bi 
after  reading  over  his  paper  with  some  attention,  I  have  not 
able  to  see  clearly  tne  evidence  on  which  his  opinums  ass 
founded,  I  think  tKat  the  best  way  to  do  justice  both  to  Ifr. 
Leslie  and  to  the  readers  of  the  Atmals  will  be  to  print  his  psfcr*. 
It  will  ^pear,  therefore,  in  an  eaiiy  number. 

Vin.  A  Method  of  determining  the  Time  wiih  Aeeurmijfj. 
from  fl,  Series  of  Altitudes  of  the  Sun,  taken  on  the  smne  Sidtt  em, 
the  Meridian.    By  Major-General  Sir  Thomas  Brisbane,  tm^ 

Sir  Thomas  Brisbane  having  been  moving  much  about  tx  % 
number  of  years,  was  unable  to  carry  with  him  large  wbroQll*. 
mical  instruments ;  he  was  induced  in  conse<}uence  to  try  hoflf 
g^ood  results  he  could  obtain  from  small  mstmsiNils.  BBi 
success  has  been  such  as  to  induce  him  4o  reoottunsnA  lilA 
sextant  as  an  instrument  which  would  be  much  more  emplogpsd 
by  astronomers  if  its  value  were  known.  In  this  panor  ho  shows 
his  method  of  determining  the  time  fix>m  a  series  or  altitades  01 
the  sun  on  the  same  side  of  tlie  meridian.  This  method  lie 
recommends  as  fully  as  exact  as  the  method  by  equal  altit»da% 
and  as  more  exact  than  that  method  when  a  change  of  tompo 
rature  has  taken  place  in  the  interval  between  the  fcNreooon  and 
afternoon  observations.  For  the  method  itself  we  must  refer  to 
the  paper,  as  it  could  not  be  made  intelligible  without  tran* 
scribing  the  whole  calculation. 

IX.  ubservatiotts  on  the  Junction  of  the  Fresh  Water  of  tUveri 
with  the  Salt  Water  of  tlie  Sea.  By  the  Rev.  J(dm  Flmune^ 
D«D.  F.R.S.  Edin.  As  the  specific  gravity  of  salt  water  is 
neater  than  that  of  fresh.  Dr.  Fleming  naturally  conjeoUirsd 
uiat  when  the  tide  begins  to  flow  up  the  mouth  of  a  nver^^  ths 
salt  water  will  occupy  the  bottom  of  the  channd,  and  wiu  hs 
covered  by  the  fresh  water  which  will  occupv  the  wahci^*  A 
set  of  trials  made  on  the  waters  of  the  Frith  or  Tar  at  diffiBioat 
times  ot  the  tide,  fully  confirmed  the  accuracy  of  his  opinioB* 
Mr.  Stevenson  made  similar  observations  on  the  waters  of  ths 
Ikm,  but  he  found  this  not  quite  the  case  wiih  the  Thames- 
From  his  trials  on  that  river  he  was  led  to  infer  that  the  fresh 
water  iooves  backwards  and  forwards  without  any  real  flow  into 
the  sea^ 
X  Memoir  of  the  lAft  and  WrUingii  of  tU  Boa.  AVxwndir 
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Frdzer  Tytler,  Lord  Woodhouselee.  By  the  Rev.  Arch.  Alison, 
L.!t;B,  F,R.S.  Lond.  and  Edin.  We  snail  ipsert  this  very  in- 
terdicting memoir  in  our  next  number. 
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•?*»-   •  I.  Academy  of  Natural  Sciences  in  Philadelphia, 

A^Tiiimber^ of  individuals  in  Philadelphia  have  for  some  years' 
be^'''dibct(8tbtil6d  to  meet  at  leisure  hours  for  the  purpose  of 
communiQating  to  each  other  such  facts  and  observations  as ' 
wAteJ^C^oidated  to  promote  the  knowledge  of  the  natural  sciences 
a^og*  t^emselvi^/  and  of.  extending  it  among  th^ir  fellow 
cifiSros:^  Oh  Aprfl  25,  1817,  they  were  by  the  legislature  of 
Pennsylvania  incorporated  into  a  society  under  the  title  of  tKe 
AfcaSemj^'bf  Natural  Sciences  of  Philadelphia.  They  have  iaade 
s<ntt^'j^?SgreBS  in  the  formation  of  a  museum  and  a  library ;  and 
sifiSl^tk^time  of  their  incforporation,  they  have  begjuh  to  publish 
a  frontal' m  life' octavo  form.  By  Jan.  1,  1818,  eight  numbers 
wm  jftibllshed,'  making  in  all  218  pages.  The  first  foiir  num^ 
befal'cdBniiSt  6f  a  sheet  each ;  the  next  three  of  two  sheets  ;**ahd 
tfa^'di^il&y  which  is  the  last  number  that  I  have  yet  seen,  con- 
sisis'df  tiiree  sheets  and  ^  of  a  sheet ;  but  of  it  1^  sheets  are 
fillMA  widi  the  act  of  incorporation,  the  constitution  of  the  society, 
aiiA  k'Catalogtie  of  the  books  and  museum  belonging  to  them. 

/Hoi'  Academy  cannot  but  greatly  promote  the  advancement 
of  "aB  thei  birinches  of  natural  history  by  making  us  better 
acquaihtibd'than  we  have  hitherto  been  with  the  natuial  produc- 
tiohBof  the  vast  continent  of  America.  To  give  my  readers 
some  idea  of  the  subjects  treated  of  in  the  Joumai  of  this 
AcaiieitAyy  I  shall  transcribe  the  contents  of  the  numbers  pub- 
liabed  during  the  year  1817. 

'.i.  Description  of  six  new  Species  of  the  Genus  Firola, 
oUieiTed  by  Messris.  Le  Sueur  and  Peron  in  the  Mediterraneto' 
S6»  in  tile  M6nths  of  March  and  April,  1809.  By  C.  A. 
L#6ueur.    *" 

ll.  Ao<s<nmt  of  a  North  American  Quadruped,  supposed  to 
belotig^to  the  Genus  Ovis.     By  George  Ord. 

3r  ^Description  of  seven  Species  of  American  Fresh  Water' 
anri^Land  Shells,  not  noticed  m  the  Systems.    By  Thomas  "Say. 

4i  -Descriptions  of  several  new  Species  of  North  American 
Insects.    By  lllomas  Say. 

&'  Observations  *  on  the  Oenus  Eriogonum  ond  ^%'^^fic»2s^ 
Order  Polygoneas  of  Jussiau*    By  Thom^  ^u\.^. 
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6.  Notice  of  the  late  !Dr.  Waterhonse* 

7.  CharacterB  <^a  new  Genus,  and  Deacriptions  of  thiee  n#qf 
Species  upon  which  it  is  fonned ;  discovered  in  the  Atlantie 
Ocean,  in  the  Months  of  March  and  April,  1816 ;  lat.  22^  9^» 
By  C.  A.  Le  Sueur.  ;:■: 

8.  Description  of  three  new  Species  of  the  Genus  Raja.  By 
C.  A.  Le  Sueur.  i 

9.  Some  Account  of  the  Insect  known  by  the  Name  of 
Hessian  Fly,  and  of  a  parasitic  Insect  that  feeds  on  it«  By 
Thomas  Say.  f  • 

10.  On  a  new  Genus  of  the  Crustacea,  and  the  Species^  on 
which  it  is  estabhshed.    By  Thomas  Say. 

11.  An  Account  of  an  American  Species  of  the  Gaius  Tanta^^ 
his,  or  Ibis.    By  George  Ord.  ' 

12.  An  Account  of  the  Crustacea  of  the  United  States.  Bf 
Thomas  Say.  '  ..;: 

13.  A  short  Description  of  five  (supposed)  new  Species- of  As 
Genus  Muroena,  discovered  by  Mr.  Le  Sueur  in  the  Year  1816^ 
By  C.  A.  Le  Sueur.  -j 

14.  Description  of  two  new  Species  of  the  Genus  Gadus*  .tsfi 
Mr.  Le  Suem*.  .inoo 

16.  Description  of  a  new  Species  of  the  Genus  Cyprinus.  ■  iRgf| 
Mr.  Le  Sueur.  ..-.lo 

16.  An  Account  of  an  American  Sneciea  of  Tortoise;* 'Stoli 
noticed  in  the  Systems.    By  C.  A.  Le  Sueur.  t^!-: 

17.  A  new  Genus  of  Fishes  of  the  Order  Abdominales,  pro*^ 
posed,  under  the  Name  of  Catastomus ;  and  the  Characteisisf 
this  Genus,  with  those  of  its  Species,  indicated.  By  C^  At 
Le  Seur. 

18.  An  Account  of  two  new  Genera:  of  Plants,  and  of  a 
Species  of  Tilleea  and  Limosella,  recently  discoTered  on  the 
Banks  of  the  Delaware,  in  the  Vicinity  of  Philadelphia.  By 
Thomas  Nutall. 

19.  Description  of  new  Species  of  Land  and  Fresh  Water 
Shells  of  the  United  States.    By  Thomas  Say. 

20.  Descriptions  of  four  new  Species,  and  two  Varieties,  of 
the  Genus  Hydrargira.     By  C.  A.  Le  Sueur. 

21.  Observations  on  the  Geology  of  the  West  India  IslandSi, 
from  Barbadoes  to  Santa  Cruz,  inclusive.    By  William  Machircl* 

22.  Observations  on  severed  Species  of  the  Genus  Actinia^ 
illustrated  bjr  Figures.    By  C.  A.  Le  Sueur. 

23.  Description  of  ColUnsia,  a  new  Genus  of  Plants.  By 
Thomas  Nutall. 

24.  Act  of  Incorporation;  Constitution  of  the  Society; 
Library ;  Donors  to  ditto  ;  Donations  to  Museiun ;  Apparatus. 

II. .  Common  Magnesia  Alba  of  the  Shops. 

Berzelius  informs  us  that  he  has  ascertained  the  common 
magaesisL  alba  of  the  shop^  to  \>^  ^  wTso^^^A^d  of  three  atoms  of 
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carbonate  of  magnesia  and  one  atom  of  hydrate  of  nmgnesiai— 
(Ann.  de  Chim.  et  Phys.  vii.  206.)  Grotthuss  has  expressed  a 
doBpioion  that  common  magnesia  may  be  a  compound  of  carbon 
n&teimd  hy4<*ate  of  magnesia — (Schweigger's  Jour.  xx.  276);  a 
suspicion  which  seems  to  have  been  verified  by  Berzehiis  about 
Ijtfc  timethst  it  was  made  ;  for  though  Berzehus's  statement  was 
not  published  till  some  months  after  Grotthuss's  conjecture,  therje 
ir  etieiyproB^biHty  that  his  experiments  had  been  completed 
Ififoreithe  publication  of  Grotthuss's  paper.  Bucholz  informs  iia 
that  magnesia  alba  exists  in  three  different  states  of  combinattorif 
ir^Ebese  observations  of  Berzelius  and  Grotthuss  may,  perhaps, 
apply  correctly  to  the  magnesia  alba  exposed  for  sale  in  the 
afibthecaries'  shops  of  Sweden  and  Germany.  In  these  cbun- 
tnes,  the  chemical  medicines  exposed  to  sale  are  subjected  to  ah 
apobual  examination.  Hence  it  is  natural  to  look  for  more 
tmiformity  in  their  state  than  in  this  country  where  no  such 
exSamination  takes  place,  and  where  every  chetnical  manufac- 
tdier^  is  left  entirely  to  his  own  judgment.  I  have  had  occasion 
to  examine  a  good  many  specimens  of  magnesia  alba  purchased 
ip[Jdrug^sts'  shops,  and  I  have  found  too  great  a  diversity  in  its 
composition  to  permit  the  conclusion  that  it  is  a  chemical  com- 
piifiind^:'  ■  It  s^ems  rather  to  be  a  mechanical  mixture  of  carbonate 
of  magnesia,  caustic  magnesia,  and,  perhaps,  hydrated  magnesia, 
ih  dirorent  proportions*  This  no  doubt  would  depend  upon  the 
state  of  the  alkaU  employed  to  throw  it  down  frotn  Epsom  salt, 
OP  loaunate  of  magnesia ;  for  it  is  from  these  two  salts  that  it  is 
usually  procured.  I  shall  give,  as  an  example,  an  analysis  of  a, 
mkgnesia  alba,  purchased  in  Glasgow,  which  I  made  last  winter. 

Carbonic  acid 14'0  ......  1  atom 

Magnesia 61'4  4  atoms 

Water 28*0  6  atoms 

Sulphate  of  lime 6"6 

100-0 

III.  Discovery  of  Haiiyne  in  the  Island  of  Tyree. 

.  M.  Necker,  of  Geneva,  some  time  ago,  discovered  halite  in 
tixe  primitive  hmestone  of  the  island  of  Tyree.  The  following  is 
ihfi  account  of  the  specimens  which  he  observed,  as  stated  "by 
Iiiin  in  a  letter  to  Professor  Jameson : — 

Colour. — Sky  blue,  pure,  and  sometimes  a  little  greenish. 
Lustre. — Vitreous,  shining. 
Transparency  .—Fellucid. 
Fracture. — ^Vitreous. 
Hardness. '^SctBicheH  glass. 

Chemical  CAarac^en.— With  the  blow-pipe  does  not  laelt^  fevii^ 
losQ^^tscgtourwd  becomes  opaque. 

2b2 
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By  the  acids  it  is  dissolTed;  the  quantity  was  too  small  to 
ascertain  whether  it  formed  a  jelly. 

Occurs  disseminated  in  grains  not  exceeding  a  line  in  diameter, 
in  nodules  composed  of  feldspath,  mica^  andsahlite,  which  are 
found  in  the  limestone  rocks  on  the  sea  shore,  west  of  the  farm 
of  Balapheitrich,  near  the  quarry  of  primitive  limestone  in  the 
island  of  Tyree.  The  specimen  of  these  nodules  which  I  have 
brought  home  with  me  from  that  spot  being  small^  and  the 
haliyne  not  abundant,  and  in  very  small  grains,  I  was  very 
Ihnited  in  my  experiments  upon  this  interestmg  substance  here, 
for  the  first  time  I  believe,  found  elsewhere  than  in  volcanic 
Tocks.  I  trust  that  by  your  exertions,  and  those  of  fiittft*^  tra- 
vellers in  the  western  islands,  more  will  be  known  of  this  minoral. 
To  promote  such  an  inquiry,  jrou  may,  if  you  think  it  pi*opW, 
insert  this  in  some  of  your  scientific  journals.  I  think  1  hav^ 
mentioned  the  place  where  I  found  it  in  a  manner  clear  enough 
to  guide  the  mmeralogist  who  may  chance  to  visit  the  island  of 
Tyree.  It  is  on  the  rocks  near  the  high  water  mark,  exactly 
due  west  of  the  farm  house  of  Balapheitrich,  in  round  nodules 
projecting  from  the  surface  of  the  hmestone  strata. 

feelieve  me,  my  dear  Sir,  your  obedient  humble  servant, 

L.  A.  Necker,  Prof. 
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IV.  Tungstate  of  Idme. 

This  rare  mineral,  the  nature  of  which  was  first  ascertaiaed 
by  Scheele,  was  some  years  ago  subjected  to  a  rigid  aaalysis 
by  Berzelius.    He  found  it  a  compoimd  of  M 

Tungstic  acid 80-417    100-00 

lime 19-400   24-12 

As  it  is  a  neutral  salt,  there  can  be  no  doubt  that  it  is  a  com- 
pound of  one  atom  tungstic  acid  and  one  atom  lime.  Hence  if 
an  atom  of  hme  weigh  3*625,  an  atom  of  tungstic  acid  must 
weigh  15. 

Professor  Bucholz  and  Mr.  Rudolph  Brandes,  without  betn^ 
aware  of  what  had  been  done  by  Berzelius,  have  lately  subjected 
two  varieties  of  this  mineral  to  a  very  carefiil  analysis.  It  is  an 
object  of  some  consequence  to  compare  the  results  which  they 
obtained  with  those  of  BerzeUus,  that  we  may  see  how  far  they 
confirm  his  conclusions.  I  shall,  therefore,  state  here  thi 
/composition  of  the  two  minerals  according  to  their  analyses. 

The  first  variety  had  a  yellowish  white  colour,  and  a  specific 
-gravity  of  6-07 u.     It  was  from  Schlackenwald.  Its  constituents 
were 

Tungstic  acid 78 

Lime 19-gV 

Silica  • • 2 

99^    ■ 


The  secooid.varietjr  was  firom  Ziimwald ;  itsxoIoucwaslicQwn^ 
and  its  specific  gravity  6'969.    its  coustituents  were, 

Tungstic  acid 76j. 

],    ,  Lime , ..164.     . 

;:/  Silica 2+f 
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Oxide  of  iron 1^ 


t  . 


Alumina,  with  a  trace  of  lime,  ^  ,  • '  \  1  » 
Pure  alumina  ^.    .••.•••• J^ 


Pure  aliiminfl.  JL C  ^"^ 


£  •  If  we  compare  these  two  analyses  with  each  other,  on  the 
opposition  that  the  siUca,  iron,  and  alumina,  are  merely  mecha- 

.  nioaUy  mixed,  we  obtain  the  composition  of  timgstate  of  lime 

.i^om  me  first  analysis^ 

:}-''  Tungstic  acid •  •  lOOOOO 

"'\-  Lime 24-437 

Slid  from  the  second, 

.  .      Tungsticacid /. . .  lOOOOO 

,  /,      Lime.. 21-668 

These  two  analyses  do  not  very  well  accord  with  each  other ; 

but  the  reason  seems  to  be  partly  owing  to  the  whole  of  the 

^Insae  not  having  been  procured  in  a  separate  state  in  the  second 

"wialyBis.    A  portion  of  it  remained  mixed  with  the  alumina. 

This  puts  it  out  of  our  power  to  employ  the  second  analysis  in 

our  comparison  with  the  experiments  of  Berzelius.      But  the 

first  analysis  corresponds  very  well  with  the  results  obtained  by 

BerzeUus.    According  to  Berzelius's  analysis,  the  weight  of  an 

atQjn  of  tungstic  acid  is  15-03.    According  to  the  first  analysis 

of  Bucholz  and  Brandes,  its  weight  is  14*834.    This  differs 

.  considerably  from  15^  which  results  from  the  analysis  of  Berzelius, 

and  shows  us  the  difficulty  which  attends  the  acciiurate  determi- 

isation  of  the  weights  of  the  atoms  of  bodies. 

-  '.   .  ' 

M   .   '  V.  Magnetism. 

The  very  Uttle  progress  which  the  theory  of  magnetism  has  yet 
ifisiade,  and  the  little  knowledge  of  the  laws  of  me  variation  of 
♦the  compass  which  has  yet  been  acquired,  are  known  to  all  my 
readers.    This  is  probably  the  cause  why  magnetism  has  of  late 
*  years  been  so  much  neglected  in  this  country.     I  am  -induced,' 
'  partly  on  this  account,  and  partly  in  consequence  of  the  great 
miportance  of  the  subject,  to  caJl  the  attention  of  literary  men 
to  a  treatise  on  magnetism  to  be  published  about  this  time  by 
M.  Hansteen,  Professor  of  Practical  Mathematics  in  the  Nor- 
wegian University  of  Christiania.  It  is  to  be  entitled  "  Reseacciv^^ 
on  3xe  Magnetism  of  the  Earth,"  and  ia  to  \ie  dlvadiadL  m\.o  \a»a 


.  f 
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parts.     I  shall  give  for  the  satisfaction  of  my  readers  the  titles 
of  the  different  parts. 

Part  I.  Of  Halley's  lines  of  Declination,  and  of  their  Altera- 
tion from  the  Year  1600  to  1800. 

Part  II.  Of  the  Lines  of  Inclination  and  their  Magnetical 
Force.  _^ 

Part  III.  Preliminary  Estimate  of  the  Number  of  Magrietfc 
Poles  of  the  Earth;  their  Position,  and  their  Periodical  Revolu- 
tion round  the  Pole  of  the  Earth.  .       ,    j  t 

Part  IV.  Calculation  of  Halley's  Lines,  according  to  the J^t 
imperfect  Theory  of  Euler.  .  \ 

£     JPart  V.    Mathematical  Theory  of  Magnetism,  with  ExpeiJ- 
juents. 

Part  VI  ^  Use  of  this  Theory  in  the  Theory  of  Magnetic 
nation,  Inclination,  and  Strengths. 

Part  VII.  A  more  accurate  Determination  of  the  Po^itio|i!of 
the  Magnetic  Poles,  of  their  Size,  and  of  the  DifierenQj^ 
between  their  absolute  Strength .  ^   ,  ^ 

Part  VIII.  On  the  Diurnal  Variation  of  the  Needle.      ,     ' ' " 

Part. IX.  On  the  Magnetical  Phenomena,  acconip^ed  Wi 
Light  or  the  Aurora  BoreaUs.  =  .  r 

This  book  I  presume  will  be  written  in  the  German  langpag^ : 
at  least  I  have  seen  it  announced  in  the  German  perio^^ 
wprks. 

VI.  Sand  of  the  River  Rhine.  \y^ 

From  the  observations  and  experiments  of  Mr.  Koelreuter,.4>f 
Karlsruhe,  we  learn  that  the  sand  of  the  Rhine  consists  of  t^e 
following  substances : 

1.  Sandy  red  iron  stone. 

2.  Chromiron. 

3.  Quartz  sand. 

4.  Mica  sand  (very  small  in  quantity). 
6.  Common  fine  foliated  gold. 

The  chromiron,  according  to  the  analysis  of  Koelreuter,  was 
composed  of 

Protoxide  of  iron 98 

Oxide  of  chromium 2 

100 

,^    The  foliated  gold,  being  subjected  to  a  chemical  analysis,  was 
found  composed  of  the  foUowing  constituents  : 

Gold 93-6 

Silver , .     6*0 

99-5  . 

The  sandy  red  iron  stone  being  analyzed,  yielded  the  following 
constituents: 


Dxide  of  iron*  •  .*••• .'61: 

Silica • 35 

t  Oxide  of  manganese 2 

Alumina «  .••..••« 2 


\t 


100 
<Schweigger's  Joum.  xxL  121.) 

VIL  North  West  Expedition. 

^     I  have  seen  a  letter  from  a  gentleman  on  board  Capt,  Ross's 

Vessel,  at  present  employed  in  endeavouring  to  find  a  north  west 

passage,  dated  July  25,   1818.    At  that  time  the  ship  was  in 

north  latitude  75°  45%  and  in  longitude  60^   30^  west  from 

Greenwich.    The-  coast  was  found  generally  100  geographical 

miles  further  west  than  as  laid  down  in  the  Admiralty  cnarts, 

.In  Davis's   Strait  four  different  barriers  of  ice  had  been  met 

'With ;  one  in  lat.  68°  j  one  in  lit.  70° ;  one  in  72°  40^ ;  and  one 

lB<etween  74°  and  75^;  this  they  were  in  hopes  would  prove  the 

last.    In  lat.  75°  4^,  the  variation  of  the  compass  was  88°  west. 

^h^e  temperature  of  the  water  at  the  depth  of  200  fathoms  was 

:2&° ;  at  the  depth  of  80  fathoms  it  was  30°,  and  at  the  suiface 

34°.    The  water  was  found  deeper  near  the  coast  than  at  some 

j4|^tiince  from  it.    At  three  islands,  described  by  Baffin,  within 

iiillf  a  gun  shot  of  the  shore,  the  depth  was  160  fathoms;  whSe 

16  leagues  off  it  was  only  8*3  fathoms.    Capt.  Ross  had  invented 

a  deep  sea  clamm,  by  which  a  portion  of  the  ground  could  be 

■  brought  up  from  a  great  depth.    The  crew  were  in  excellent 

'iiesilth  ana  spirits.        ' 

VIIL  Zumic  Acid. 

Some  years  ago  Braconnot  announced  that  when  water 
containing  oatmeal,  rice,  8cc.  was  allowed  to  run  into  fermenta- 
tion, a  peculiar  acid  was  formed,  to  which  he  gave  the  name  of 
nanbeic  acid,  from  the  town  in  which  he  happesis  to  live.  As 
this  mode  of  naming  bodies  is  never  tolerated  in  chemistry,  I 
^gave  it  in  the  last  edition  of  my  System  of  Chemistry  the  name 
of  zumic  acid,  and  gave  an  account  of  its  properties  as  they  were 
ascertained  by  Braconnot.  This  acid  has  lately  attracted  the 
attention  of  Vogel;  he  has  examined  it  when  formed  by  the 
fermentation  of  aifferent  species  of  corn.  He  found  it  always 
the  same  acid  when  properly  purified ;  and  he  assures  us  that  it 
is  nothing  more  than  the  lactic  acid  of  Scheele  and  Berzelius. 
Zumic  acid,  therefore,  supposing  Vogel's  statement  to  be 
correct,  must  be  struck  out  of  the  list  of  acids. 

IX.  Knebelite. 

This  is  a  name  given  by  Dobereiner  to  a  mineral  which  was 
^ven  him  by  Major  Von  fenebel,  and  which  differs  in  its  compo- 
:^utio¥i  and  icharacters  from  all  other  minerals  hitherto  observed^ 
Nothing  is  stated  respecting  the  place  v^Viei^  ^\^  \ttv\i<e^'?J^.  "^"^s^ 
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ibiind^  b^i  it&.  4]e8cnption,  as  dtQ:»n  up  ^by  Mr;-  L^nz^  k  ad 

follows :  .....>. 

Its  principal  colour  is  grey^  but  it  is  spotted  smutty  white, 
brownish  red,  brown,  and  green. 

It  is  massive.  ..o^ 

ISxtemal  surface,  uneven,  and  full  of  holes.  J 

.    Lustre,  both  external  and  internal,  ^stening.  i-    ;'oi 

Fracture,  imperfect  conchoidal.  :  .■ ,.   'IrO. 

■   Fragments  indeterminate ;  sharp  edged.  .  i        /  .,iih^ 

Opaque,  hard,  brittle,  difficulty  fjrangible.    Sp,  gtavity>3'7.li* 

Infusible  by  itself  before  the  blow-pipe ;  but  with  borax  it 
melts  into  a  dark  olive  coloured  bead. 

Its  constituents,  according  to  the  analysis  of  Dobereiner,  are 
as  follows ; 

Silica •...  32-5 

Protoxide  of  iron.  . . . ; 32*0 

Protoxide  of  manganese  ....  35*0 


•;  ,^ 


99-6. 

Ctf.it.iH>nsists  of  an  atom  of  silicate  of  iron  united  to  an-atoni  of 
s^ai^e  of  manganese.  -  isdv; 

.  Pobeneiner.is.of  opinion  that  if  this  mineral  w^^  to  be  foipd 
in  abundance,  it  would  yield  at  once,  simply  by  redi^cing/illltxi 
tiie  n]«taIUc,  state,  excellent  steel.  .  It  is  difficult  to  conceive  ion 
what  this  whimsical  opinion  is  founded. — (Schweigger's  Jmim^i^ 
xxi,49,)  ?      : 

X.  Spodumene,  orTriphane,  'i^- 

This  mineral,  which  was  supposed  confined  to  Sweden  and 
Norway,  where  it  was  first  observed,  has  been  discovered  lately 
in  the  Tyrol  on  the  road  to  Sterzing,  in  a  granite  rock  along  wim 
tourmaUne.  Its  specific  gravity  is  3'116o,  and  it  has  not  been 
found  crystalUzed  in  this  locality  any  more  than  in  Sweden.  It 
was  analyzed  by  Vogel,  and  found  composed  of 

Silica 63-50 

Alumina 23-50 

Lime 1-76 

Potash.. 6-00 

Oxide  of  iron. 2*60 

Water 2-00 

Manganese  ••»,•.. •  •    Trace 

\  :  ;  99^ 

Our  readers  are  aware  that  the  alkali  to  which  the  name  o^ 
potash  is  given  in  this  analysis  is  in  reality  lithina,  which 
Arfvredson  found  in  spodiunene  to  the  amount  of  eight  per  cent, 
^•deserves  incjuiry,  however,  whether  the  new  alkali  be  an 
i»£(f  ntmi  constituent  of  this  miaetai.    If  it  be  only  an  accidental 


.  i .' ;      /J 


• 


iogredi^nty]  it  ^  v^  poseible  tb«it  Uir  Tyroll'ispodtlmenei  may 
merely  contain  potash. 

XI.  Tantalite. 

This  mineral,  hitherto  confined  to  Sweden/ has  been  lately 
found  at  Bodenmais,  in  Germany.  Its  specific  gravity  is'6*464. 
Leonhard  and  Vogel  extracted  from  it  by  mechanical  dirisibi^  a 
four-sided  prism  terminated  by  oblique  faces,  making  angles,  of 
94°  and  86°  with  the  sides  of  the  prism.  Vogel  attemptied  to 
analyze  it  by  the  method  followed  by  Berzelius,  but  could  jjot 
fi^iceed.  ^Me  fotmd  its  constituents  as  follows : 

Oxide  of  tantalum 76 

',-,,     t  •     >   '     Protoxide  of  iron 17 

Protoxide  of  manganese 5 

^  Oxide  of  tin 1 

(Schweigger's  Jour.  xxi.  60.) 

XII.  Action  of  Sulphur  on  the  Muriates. 

f<.-  Vogel  has  made  a  great  number  of  experiments  to  asic^rtyil 
'what  takes  place  when  a  mixture  of  a  muriate  and  sulphur  as 
feinproiled  to  neat.  From  these  experiments  he  has  drawn  the 
fbllowing  c<tmclusion8.  ^ 

rK\i  Asreat  proportion  of  the  metallic  muriates  are  decomposed 
by  SDlmnr. 

2.  The  experiment  does  not  succeed  nearly  so  easily  with  th^ 
earthyand  alkaline  muriates  as  with  the  metaUine  muriates. 

3.  The  following  muriates  were  decomposed  by  means  of 
stBphur:  '  , 

'  Pirotomuriate  of  tin,  '       '     ,! 

■'  Muriate  of  copper,  ^ 

Muriate  of  manganese,      ' 

Muriate  of  lead,  '\ 

Muriate  of  antimony, 

Protomuriate  of  mercury, 

Permuriate  of  mercury. 

4.  During  the  decomposition  of  these  muriates,  sulphurous 
acid  gas,  and  in  some  cases  sulphiuretted  hydrogen,  was  evolved, 
and  metallic  sulphurets  formed. 

5.  Muriate  of  iron  and  muriate  of  zinc,  when  treated  in  this 
way,  would  form  no  metallic  sulphuret. 

6.  Muriates  of  potash,  soda,  and  barytes,  when  heated  to 
redness  with  sulphur,  were  very  slightly  decomposed. — (Schweig- 
ger's  Journal,  xxi.  62.)  ^.v.rr^ 

XIII.  Separation  of  Magnesia  from  Lin^e.  . ;  y^- 

,■  :  Iq  analytical  chemistry  it  is  a  problem  of  considerable  imt»ot(- 
iptee  to  ^epan^e  magnesia  from  lime  wh^iiiii^^.WY^^^^.^i%^ 
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togetker  in  the  same  mineral  f  as^  for  example^  in  magneaian 
limestone.    Many  formulas  have  beeu  proposed^  but  none  of 
them  has  been  found  to  answer  completely.     I  may  mention  (Xie 
or  two  of  them  by  way  of  example.    One  of  the  oldest  methods 
js  to  dissolve  the  two  earths  in  an  acid  and  to  pour  into  the  so- 
lution bicarbonate  of  potash.   lime  does  not  readily  form  a  bicar- 
.  bonate,  and  the  carbonate  of  lime  is  insoluble  in  water.  Magnesia, 
on  the  contrary,  enters  easily  into  combination  with  two  atoms 
of  carbonic  acid,  and  the  bicarbonate  is  soluble  in  water.    From 
these  facts  the  conclusion  was  drawn  that  the  lime  would  be 
totally   precipitated  while  the  whole  of  the  magnesia  would 
remain  in  solution.    This  method  was  examined  by  Bucholz  with 
his  usual  precision ;  and  he  has  shown  that  it  does  not  answer. — 
(Schweigger's  Jour.  xvii.  56.)    Dobereiner  has  proposed  another 
which,  in  his  opinion,  answers  perfectly.     It  is  to  disserve  the 
two  earths  in  an  acid,  and  to  pour  carbonate  of  ammonia  into  the 
solution.    The  Ume  will  be  precipitated  in  the  state  of  a  carbon- 
ate, but  the  magnesia  forming  a  triple  salt  with  the  acid  and  the 
ammonia  will  remain  in  solution. — (Ibid.  p.  78.)    This  meUiod 
has  been  recently  examined  at  great  length  by  Professor  Pj&ff, 
of  Kiel.    The  result  of  his  experiments  is,  that,  besides  the  lune, 
a  portion  of  the  magnesia  is  always  precipitated  by  the  carbonate 
ot  ammonia.    He  found  further  that  when  a  solution  of  sal-am-> 
moniac  is  boiled  over  a  mixture  of  carbonates  of  Mme  'and 
magnesia,  the  magnesia  is  not^one  dissolved,  but  also  a  portion 
of  the  lime.    This  constituted  a  part  of  Dobereiner*s  methddl. 
PfafF  examined   also  the   double    salts  which  magnesia  and 
ammonia  form  with  the  different  acids ;  and  he  found  that  the 
proportion  of  these  two  bases  differed  materially  according  to  tiie 
acid  with  which  they  were  combined.     In  sulphate  of  magnesia 
and  ammonia,  in  the  nitrate^  the  muriate^  and  the  acetate  of 
these  bases,  he  found  the  proportion  of  magnesia  and  ammonia 
to  each  other  as  follows : 

Magnesia.    AmmoDia. 

Sulphate .' 3:2 

Nitrate 2       :       1 

Muriate 1       :       1 

Acetate 16      :       1 

Pfaff  considers  the  best  method  of  separating  lime  from 
magnesia  to  be  to  dissolve  both  earths  in  an  acid,  to  neutralize 

"..  the  solution,  and  then  to  precipitate  the  lime  by  iheans  of  oxahc 
acid, — (Schweigger's  Jour.  xxi.  74.)  The  meth3d  which  I 
myself  have  been  in  the  habit  of  employing  for  separating  lime 
from  magnesia  has  the  advantage  at  least  of  being  very  easy ; 
and  though  not  absolutely  precise,  the  error,  I  believe,  when  the 
experiment  is  rightly  conducted,  is  very  small.  I  dissolve  the 
mixture  of  lime  and  magnesia  in  muriatic  acid,  or  nitric  acid  ; 

then  add  to  the  solution  a  c^vianlit^  of  sulphuric  acid  capable  of 
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saturating  both  the  earths  ;  I  then  evaporate  the  liijuid  to  dry- 
ness, and  expose  the  residual  mass  to  a  heat  sufficient  to  expel 
the  excess  of  acid,  if  any  be  present.    The  dry  mass  is  digested 
'in  water,  and  a  Uttle  alcohol  is  poured  into  the  solution  to  dimi- 
'liish  the  solubiUty  of  the  sulphate  of  hme.    By  this  means  I 
dbtain  the  sulphate  of  magnesia  in  a  state  of  solution,  while  the 
■  feiiljjhate  of  hme  remains  behind  in  the  state  of  a  white  powder. 
^Th(&  only  source  of  inaccuracy  in  this  method  is  the  solubility  of 
-4iilphate  of  lime  in  water.     An  ounce  troy  of  water  dissolves 
;  &bout  a  grain  of  sulphate  of  lime  ;  but  more  than  two-thirds  of 
J  this  is  thrown  down  again  by  the  alcohol ;  so  that  three  ounces 
'^6f  water,  suppose  such  a  quantity  to  be  employed  to  dissolve  the 
sulphate   of  magnesia,    would   dissolve   about  one  gr.  of  dry 
^sulphate  of  lime,  which  contains  almost  exactly  0*42  gr.  of  lime. 
'"'The  greatest  error,  therefore,  which  can  be  committed  in  this 
way  cannot  well  exceed  half  a  grain  of  lime.     Even  almost  all 
this  quantity  of  sulphate  of  lime  might  be  recovered  by  repeat- 
^^ly  crystallizing  tne  sulphate  of  magnesia  ;  or  still  better,  the 
*jjiriie  might  be  separated  from  the  solution  of  sulphate  of  mz^^ 
hesia  by  means  of  oxahc  acid, 

i.;.  '  XIV.  Prehnite, 

Standish,  Oct»  20,  1818. 

i^ ,  I  take  the  liberty  of  pointing  out  an  error  into  which  (in  your 

,  lAnnals  for  Sept.)  Mr,  Finch  1ms  inadvertently  fallen  respecting 
the  discovery  of  Prehnite  at  Pouck-hill,  in  Staffordshire.    That 

]  gentleman  very  naturally  states,  that  "  prehnite  ha^  not  been 
^mnd  before  in  England  ;  "  and  he  had  good  grounds  for  believ- 
ing that  to  be  the  case  ;  because  the  discovery  of  it  in  Glouces- 

jt^rshire  two  years  ago  has  not,  I  beheve,  ever  been  made  pubhc. 
In  the  autumn  of  1816,  Mr.  Bakewell,  who  was  giving  lectures 
at/Glpucester,  &,c.  discovered  very  finely  characterized  prehnite 
in  the  trap-rock  at  Woodford,  in  the  parish  of  Berkeley ;  speci- 
mens of  which  are  in  the  possession  of  Dr.  Jenner,  and  many 
other  collectors  in  this  neighbourhood. 

Robert  Halifax. 

XV.  New  Literary  Institutioriy  Cornwall. 

An  institution  has  been  estabhshed  in  Cornwall,  denominated 
*'  The  Cornwall  Literary  and  Philosophical  Society /\  the.  prin- 
cipal object  of  which  is  the  ctiltivation  of  the  different  branches 
of  the  matliematics,  experimental  philosophy,  natural  histoty, 
general  history  and  biography,  and  the  fine  arts.  Another  objfect 
is  the  formation  of  a  museum,  towards  which  many  libetal 
•donations  ar^  stated  to  have  been  already  made.  I 

••     •  ■  ■■  '>:r  ^ 
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Article  XI. 

"Magnetical,  and  Meteorological  Observations. 
By  Col.  Beaufoy,  F.R.S. 

Bushey  Heath,  near  Stanmore. 

Latitude  51^  ST'  42"  North.    Longitude  West  in  time  1'  20*7'^ 


Magnet ical  Observations,  1818.  —  Variation  West, 


Morning  Observ. 

Noon  Observ. 

Evening  Obserr. 

Mo«<b. 

" 

i 

Hoar. 

Variation. 

Hour. 

Variation. 

Hour. 

Variation. 
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9 
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24 

36 
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24 
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6 

35 
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10 
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24 

34 

02 
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35 

24 

86    55 

11 
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35 
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24 

46    22 

6 

20 

24 

35    49 

la 

8    25 

24 

35 

47 

._ 

— i 

._ 

.— .           mm^ 

6 

15 

24 

36    26 

,19 

8    25 

24 

38 

12 

20 

24 

47     10 

6 

15 

24 

37    05 

:       ,  20 

8    35 

24 

50 

00 

20 

24 

4S    29 

6 

10 

24 

40    49 

^  21 

8    20 

24 

40 

56 

20 

24 

47     10 

6 

10 

24 

38    47 

22 

8    25 

24 

36 

25 

20 

24 

43    51 

6 

05 

24 

39    29 

%          23 

8    25 

24 

33 

45 

20 

24 

42    41 

.-- 

-.. 

~. 

•:: —     ... 

24 

8    20 

24 

33 

24 

25 

24 

41     37 

6 

05 

24 

37     53 

25 

V  8    26 

24 

34 

25 

20 

24 

41     28 

— 

— 

-^ 

_    _ 

t          26 

8    35 

24 

34 

42 

25 

24 

46    39 

6 

00 

24 

36    01 

^    ,      27 

8    25 

24 

45 

24 

35 

24 

47     56 

-^ 

— - 

.... 

...    ... 

.    28 

8    25 

24 

35 

00 

15 

24 

46    11 

6 

00 

24 

35    32 

29 

8    20 

24 

34 

15 

20 

24 

46    45 

6 

00 

24 

37    23 

30 

—    — 

— 

— 

— 

V 

20 

24 

44    47 

6 

00 

24 

36    34 

M^tifor 

) 

^ODtll, 

>8    2ft 

24 

34 

29 

1 

23 

24 

45    22 

6 

21 

24 

37    28 

5 

, ,  In  taking  the  monthly  mean  of  the  observations,  those  on  the 
ic^prhing  and  noon  of  the  20th  are  rejected,  being  so  much  in 
^xcefes,  for  which  there  was  no  apparent  cause.  The  evening 
^4ho  noitt"day  wa«  stormy,  * 
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Meteorological.  Observations. 


Month. 


6i 


9- 


Time. 


Barotai. 


Morn 

Noon 

Even 

Mom 

Noon 

Even 

Morn 

Neon 

Even 

Morn 

Nooo 

Even 

Morn 

Noon 

Even 

Morn 

Noon 

Bftn 

Morn 

Noon 

Even 

Morn 

Noon 

Even 

Morn 

Noon 

Even 

Morn 

Noon 

Even 

Morn 

Noon 

Even 

Morn 

Noon 

Even 

Mom 

Noon 

Even 

Morn 

Noon 

Even 

Morn 

Noon 

Even 

Morn 

Nooo 

Even 

Morn 

Noon 

Even 

Morn 

Noon 

Evca 


Inches. 

29-140 

29«133 

29-125 

29-310 

29-383 

29-445 

29-612 

29-626 

29-610 

29510 

29'5I6 

29-553 

29-558 

29-538 

29-432 

29-300 

29-300 

29-300 

29-405 

29-408 

29-462 
29-467 

29-265 
29-200 
29-196 
29-308 

29-360 
29-400 
29-405 

29-555 
29-555 
29-610 
29-710 
29-770 
29-810 
29-796 
29-760 
29-660 
29-406 
29-250 
29-220 
29-205 
29-210 
29-205 
29-564 
29-663 
29  710 
29*682 
29-605 
89-650 


Tber. 


630 

68 

64 

57 

68 

61 

59 

67 

63 

63 

70 

67 

64 


56 
64 
62 
66 
62 

63 
60 

63 
60 
61 
49 

61 
48 
57 

51 

60 
68 
62 
63 
67 
51 
61 
61 
59 


48 
58 
63 
43 
62 
62 
49 

65 


Hyg. 


450 

35 

40 

50 

25 

33 

44 

32 

35 

TO 

45 

49 

86 

77 

79 

70 

51 

45 

52 

35 

64 
40 

51 
41 
49 
54 

38 
52 
34 

62 
36 
40 
68 
44 
47 
57 
47 
52 
53 
70 
72 
56 
40 
60 
66 
60 
50 
61 
90 
90 


Wind. 


SE 

8W 

SWby  W 

W 

WSW 

sw 
ssw 

SWbv  W 

SSE 
SW  by  S 
SW  by  8 

SSW 
SW  byS 

SSW 

Sby  W 

W  by  N 

W 

NW 

WbyN 

Calm 
NW 

Var. 

NE 

NNE 

N 

NW 

WNW 

Var. 

NW 

NW 

Nby  W 

NNW 

Nby  W 

N 

WSW 

WSW 

WSW 

W  by  S 

SW 
Wb>N 

W 
Wby  N 

SW 

NWbvW 

NW 

W 

8 

SSW 

Sby  W 


Velqeity.  Weather. 


Feet. 
9-107 

8-782 

9-859 

11*933 


5-310 
7-046 
6*736 
1-806 


6-628 
18-871 

4-2S9 
18-067 
17-841 
1S048 

1 

13-823 


Showery 

Clondy 

Cloudy 

Fine 

Fine 

Fine 

Cloudy 

Cloudy 

Rain  . 

Showery 

Showery 

Cloudy 

8m.  rain 

Rain 

Rain 

Rain 

Cloudy 

Pipe    ' 

Vfery  fine 

Fine 


Six's. 


Very  fliie 
Cloudy 

Fine 
Cloudy 
Rain 
Vfery  fine 

Very  flue 
Very  fi  ne 
Cloudy 

Fine 

Fine 

Cloudy 

Fine 

Cloudy 

Clear 

Fine  ; 

Clou Jy  ■ 

Cloudy 

Cfouat 

Raiii 

Rain 

Fine 

Cloudy 

Fine ; 

Very  fine 

Showery 

Fine.- ;: 

Rain 

Rain 

Cloudy 

NWi  I. If  I  ■]■ 


I 


68 
734 

53 

68i 

J53J 
70 
60^ 
73^ 
6i 
60 

J54i 
65^ 

J66i 
63^ 

J48i 

63 

46 

60^ 

45 

68i 

(44J 
69 

J444 
65 

J  464 
65 

(484 
634 

^52 
65 

f41i 
58 


i 
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Meteorological  Observations  continued 

Monlh. 

Time. 

B-iiom. 

Tlier. 

Hyg. 

»:.. 

Velocily. 

Weather, 

Si.'i. 

Scpl. 

Inohc. 

Feel. 

S9-465 

58= 

83= 

ssw 

Cloudy 

Showery 

5S* 

10< 

OT-KW 

08 

66 

88W 

18M4S. 

68 

K»cn... 

89-360 

69 

60 

BSW 

Cluiidy 

I  55 

Morn... 

M9-193 

sa 

4S 

sr; 

Cl"iidy 

90< 

Noon... 

S9'143 

61 

55 

SSE 

Siicwery 

63i 

Even... 

89-143 

58 

58 

Sby  W 

Clondy 

Im 

Morn... 

89-978 

56 

63 

SEby  E 

R»iD 

SI  "I 

Nnor... 

29-943 

64 

54 

Sby  W 

Showery 

65i 

Se-058 

58 

49 

saw 

S.ocmy' 

(514 

f 

Mors... 

29-807 

55 

85 

Sbv  w 

Ctondy 

K< 

Noon... 

29-2aa 

43 

ssw 

6-505 

Cloody 

68i 

I 

fvra  . . . 

89-247 

55 

47 

8 

Fine 

[49 

Morn... 

s9aai 

53 

69 

SEbyE 

Fine 

S3< 

NoOLl... 

S9-165 

fil 

48 

8 

ii-se? 

Cloady 

64 

Even    .. 

Rain 

|54 

Morn... 

as- 173 

55 

74 

8SE 

Clnirdy 

84-) 

Noon... 

89- 193 

es 

43 

SSW 

8-744 

Fine 

63f 

Evrn... 

89836 

56 

47 

Sby  W 

Fine 

(514 

Morn... 

89-235 

55 

68 

Calm 

Fine 

86' 

Noon... 

SS-3-iS 

68 

47 

Calm 

Cloudy 

63i 

E.cn... 

89-135 

75 

Carm 

Rai.  ' 

1  5B 

Morn... 

89-077 

fil 

76 

W8W 

lialH 

26' 

Siitin... 

89-178 

"  58 

48 

8W 

10-881 

showsry: 

«ot 

E«e 

29-806 

63 

66 

8 

showery 

;«4 

Mor 

29-165 

58 

73 

BK 

Fine 

ST- 

Noon... 

89-155 

59 

55 

BE 

Showery 

60 

Even... 

89-187 

64 

BSE 

Rnin 

J58i 

Mora... 

E9-8I6 

SO 

68 

E8E 

38< 

Noon... 

eu-886 

67 

48 

8E 

8-3£5 

Fine 

68 

Kven... 

89-840 

68 

66 

E 

Fine 

■  56 

Morn... 

89  106 

50 

68 

Clondy 

Noon... 

89-900 

B6 

49 

E 

8-849 

Fine 

6T 

Ecen... 

89-200 

63 

60 

EbyS 

Fine 

I  5(i 

Morn... 

89  034 

til 

E 

Rain 

80' 

Noon... 

89-038 

m 

8SW 

10-638 

Cloudy 

63 

Even... 

eu-oi7 

59 

64 

ESB 

Showery 

Rain,  by  the  pluviameter,  between  aeon  the  1st  of  Sept. 
sfid  noon  on  the  1st  of  Oct.  3*12  inches.  Ev^oratioo,  during 
the  same  period,  3-40  inches. 
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Article  XII. 
METEOROLOGICAL   TABLE. 


TaE,.«OMETEB. 

Hygr.    ai 

9  a-m. 

■'  1818. 

Wiud. 

Max. 

MiD. 

Hed. 

Max. 

Mln. 

Mpd. 

lUin. 

Sth  Mon. 

,Sep[.  22 

S      E 

2970 

29-65 

29-675 

69 

4S 

58-5 

80 

D 

,          23 

S      E 

^9-65 

39-53 

29-590 

61 

53 

57-0 

30 

*■        24 

S      E 

29-68 

29-60 

29-640 

6t 

43 

56-0 

75 

_ 

'          25 

N     E 

39-65 

2933 

29-490 

65 

51 

58-0 

66 

1-22 

;■        26 

S    W 

29-66 

29-50 

29-580 

61 

45 

53-0 

98 

20 

4-         27 
*     .     39 

S      E 

99-65 

29-52 

29-585 

64 

54 

59-0 

100 



S      E 

29-66 

29-59 

29  625 

73 

55 

64-0 

85 

S      E 

29-6 1 

29-'ll 

29510 

68 

54 

61-0 



'-   !     30 

S      E 

a9-*7 

29-40 

29-435 

63 

51 

57-0 

25 

0 

mSiMon. 

(rOet.  1 

S      E 

39-60 

29-40 

29-500 

66 

45 

55-5 



2 

S      E 

2965 

29-50 

29-575 

68 

51 

59-5 



3 

S    W 

99-51 

29-40 

29-455 

66 

52 

590 

90 

*-"  :      4 

S    W 

89-50 

29-36 

29-430 

66 

47 

56-5- 

61 

15 

*■■           5 

W 

29-37 

29-19 

29-280 

58 

41 

49-5 

63 

07 

6 

w 

29-50 

29-35 

29-375 

60 

32 

46-0 

61 

7 

N  W 

25-79 

29-50 

29-6'45 

59 

32 

45-5 

82 

i 

6 

N  W 

29*88 

29-79 

29-835 

57 

34 

455 

89 

9 

N  W 

29-85 

29-64 

39-745 

60 

46 

53-0 

78 

lOS    w 

29-64 

29-48 

29-560 

63 

51 

57-0 

71 

13 

11 S     W 

29-71 

29-40 

29-555 

65 

46 

55-5 

78 

23 

la's   w 

29-91 

29-71 

29-8 10 

(il 

44 

52-5 

65 

13S     W 

29  98 

29-86 

29-920i  66 

47 

56-5 

71 

14;9        E 

29'99 

29-91 

29-950;  70 

52 

61-0 

74 

— 

• 

15S      E 

99-99 

29-91 

29-9501  67 

53 

600 

81 

1 

16  S    W 

30-09 

29-99 

30-040 

71 

51 

61-0 

71 

17IN    E 

30-10 

29-92 

30-010 

68 

43 

55-5 

79 

18  Var. 

29-99 

2992 

29-955 

63 

47 

55-0 

76 

19N  w 

30-06 

^9-9i 

30-000 

63 

49 

56-0 

75 

SOS      E 

30-20 

30-06 

30-130 

61 

31 

46-0 

71 

31 N     E 

30-90 

29-98 

30-090 

56 

44 

50-0 

79 

30-20 

2919 

39-698 

73 

"31" 

55-31 

76 

3-36 

Tbe  obierTBtiDDi  in  each  liae  of  the  table  apply  to  a  period  of  inenly-foar 
boun,  iMgioDiDg  at  9  A,  U,  on  the  day  indicated  in  the  6nt  eolama,  A  datll 
dcnateik  tlM  Ue  retult  U  included  in  the  next  following  oliKrvalion, 
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REMARKS. 

Tfinth  Jkfon/A.— 22.  CumvU  bMeath  a  canopy  of  haze,  showiof ,  as  before  raio, 
autil  evening,  when  the  appearances  gave  place  to  Cumuloitratu$  and  red  Cirrij 
followed  by  dispersion  of  the  clouds,  and  fall  of  dew.  23.  Mach  cloud,  as  yes- 
terday, with  winds  ra|n  at  dark.  24.  Early  morning,  wet:  lien  fair,  with 
various  clouds,  threatening  rain  at  intervals.  25.  Dew:  gray  isky,  with  the 
lighter  modifications  :  overcast,  p.m.:  rain,  evening  and  night.  26L  Morning, 
wet :  windy^  with  Cumulw^  Cirrostratus^  &c. :  a  Nimbus  in  the  S,  p.  m  :  rain  after 
dark.  27.  Cumuli^  with  an  arch  of  Cirroitratu*  resting  on  their  tops  in  the  S: 
much  dew:  the  dripping  shrubs  steam  in  the  sunshine,  and  the  breath  is  visible: 
Cirri  in  bundles  succeeded  at  two  different  elevations,  the  lower  pointing  NWaad 
SE,  the  higher  NE  and  SW :  heavy  clouds  next  advanced  from  the  S,  the  vase 
being  at  SE  :  a  shower,  by  inosculation,  about  noon  :  drizzling,  p.m.  28.  Gray 
morning:  a  beautiful  stratum  of  small  Cirrocumulus^  between  Cirroitrahu  and 
CSfrriM,  at  different  considerable  elevations:  the  Curus  proved  permanent,  and 
the  day  was  fine.  29.  Very  high  coloured  CSrrociimii^  and  Cirrostraim  at  son- 
rise  :  fine.    30.  Wet  morning* 

Ttnik  JfMlA.-«4.  Showers :  evening,  fine:  windy.    5.  Clear  morning  ;  fhb^l^ 
days  wind  high.    6.  Foggy  morning:  clear  day:  a  Siratus  on  the  mMlMtl^ 
night.    7.  Very  foggy  morning ;  white  frost.    8.  Foggy  morning :  fine,  clcarid^. 

9.  Very    foggy    morning:    cleared    off  about  nine  o'clock,    a.m.:    day   fine. 

10.  Glondy.  11.  Glondy,  with  slight  showers :  very  txiisteroos  night.  12.  Hffiwr^ 
ing  calm  and  clear :  day  fine.  13.  Fine  day  :  a  very  distinct  double  Innar  hafo' i 
Mt  night.  14.  Fine  day :  clear  moonlight.  17.  Foggy  morning.  21.  Okmi^ 
morning  :  very  fine  day,  .  J 


.*f 


RESULTS. 

Prevailing  Wind  Southerly. 

Barometer  :  Greatest  height 30*20  inches^ 

Least 29*19 

Mean  of  the  period ii9*Q9B 

Thermometer :  Greatest  height 73*^ 

Least 81 

Mean  of  the  period 55*31 

Mean  of  the  Hygrometer...., 76 

Bain S-36inch«8. 

«•*  The  whole  of  the  observations,  ezoipt  of  the  barometer,  from  the  1st  tv    ' 
the  Slatinclosivey  were  made  at  the  laboratory,  Stratford.  '" 

•  • 

ToTrmrnAM.  U  HOWARD.     ^ 

-.  f 


ANNALS 


OF 


PHILOSOPHY- 


DECEMBER,    1818. 


Article  I. 


Maimr  of  the  Life  and  Writings  of  the  Honourable  Alexander 
JPrm^er  Tytler,  Lord  Woodhmaelee.  By  the  Rev.  Archibald 
Alum,  UL.B.  F.R.S  Lond.  and  Edin* 

AlEXAI^TDER  TYTLER  was  bom  at  Edinburgh,  Oct.  16, 
1747.  He  was  the  eldest  son  of  our  late  venerable  associate 
WiBiaia  Tjrtler,  Esq.  of  Woodhouselee,  in  the  county  of  Mid- 
Lothian,  and  of  Anne  Craig,  daughter  of  James  Craig,  Esq.  of 
Costerton,  in  the  same  coun^. 

If  the  most  important  education  is  that  wliich  is  received 
beneath  the  paternal  roof, — ^if  it  is  there  that  the  principles  and 
tastes  of  future  Ufe  are  chiefly  formed,  tl  .  education  of  Mr; 
TVtler  began  under  fortunate  auspices.  ^  His  fa  .er  was  a  man 
of  high  honour,  of  generous  affections,  of  cultivu,ted  taste,  and 
of  distinguished  enunence  in  his  profession.    His  mother  was  a 
womah  of  elegant  manners,  of  great  gentleness  and  tenderness  of 
disposition,  and  of  still  greater  firmness  of  moral  and  reUgious 
principle.    And  the  society  in  which  they  Uved  was  nearly  that 
of  all  those  who  then  were  distinguished  in  this  city,  by  their 
manners,  their  talents,  or  their  accompUshments.    These  advan- 
tages were  not  lost  upon  Mr.  TVtler ;  and  in  this  domestic  school 
he  eaily  acquired  that  taste  in  ufe,  or  that  sensibility  to  whatever 
is  graceful  or  becoming  in  conduct  or  in  manners,  which  ever 
afterwards  distinguished  him,  and  which  forms,  perhaps,  the 
most  important  advantage  that  die  young  derive  irom  an  eeriy 
acquaintance  with  good  society. 

*  Firom  tlieTXanSctions  of  tbc  Royal  Society  of  Edinbwt|,V\^  no\.  ^Vv\«  \k^x\.\\. 
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In  the  year  1766,  he  was  sent  by  his  ffetihieif  Uy  the  High 
School,  then  under  the  direction  of  Mr.  Matheson.  In  that  - 
school  he  remained  five  years,  distinguished  to  his  school-fellow»"* 
by  the  gaiety  and  playfulness  of  his  manners,  and  to  his  teach-  i 
ers  by  his  industry  and  abihty  ;  and  when  he  left  it  he  left  it  withii 
the  highest  honours  which  the  school  can  bestow,  as  Dux  of  the»i 
Rector's,  or *hiffhest  class.  f/*' 

The  High  School,  however,  although  then  a  respectable  ^emii'' 
nary  of  education,  had  not  yet  acquired  the  eminence  which  iiii 
has  since  attained,  by  the  zealous  activity  of  tbe  late  Dr.  AdaM^iI 
and  more  recently  by  the  enlightened  improvements  of  thepre»€*it?i 
rector,  Mr.  Pillans.  To  complete  the  classical  education  of  las'v 
son,  Mr.  Tytler,  therefore,  determined  to  send  him  to  one  of  the- 1 
academies  of  England  ;  and  for  this  purpose  he  chose  the  aca**:: 
detny  at  Kensington,  then  under  the  care  of  Mr.  Elphinston,  *  a 
man  of  learning  and  of  worth,  and  distinguished  by  the  frieiufc'n 
ship  of  Dr.  Samuel  Johnson.  It  was  in  the  year  17o3,  wheli  h©'/ 
was  16  years  of  age,  that  Mr.  Tytler  went  to  Kensington.  -H€/i 
was  himself  at  that  time  conscious  of  the  imperfection  of  }md 
classical  knowledge  ;  he  felt  that  he  had  yet  much  to  learn,  pail?' 
ticularly  in  the  articles  of  prosody  and  of  composition,  ana  he^ 
entered  the  academy  with  the  ambition  of  returning  an  ajoccnvlB 

Elished  scholar.  -  The  progress  of  youth  and  the  iDstruotionp  ofii 
is  father  had  now  awakened  him  to  a  sense  of  the  beautif9s:«f  / 
classical  composition ;  and  the  names  of  Johnstone  and  BuchaoEiaa:? 
reminded  him  that  the  accomplishments  which  he  now^traiisdledn 
to  ^acquire  were  once  thfe  produce  of  bis  own  eountiy.  -c^; 

With  this  ambition.  He  tioon  distinguished  hin»elf  amon^  hitf : 
school-fi^llows  of  the  academy.    He  became  the  fisEVOurite  pupl  > 
of  Mr.  Elphinston,  and  received  from  that  worthy  man  all  tiw ' 
cordial  assistance  and  encouragement  which  knowledge  has  so 
fortunate  a  pleasure  in  affording  to  Ihe  ardent  and  aspinng  Hund 
of  youth.     A  little  incident  at  this  time  too  occurred  wfaioh* 
sensed  to  confirm  Mr.  Tytler  in  his  love  of  Latin  poetry,  and  in 
his  ambition  to  excel  in  it.  < 

The  celebrated  Dr.  Jortin  was  at  that  period  vicar  of  Kensiae^ 
ton.    Upon  somte  occasion,  when  Mr.  Tytler  had  particdaiT|r 
gratified  Mr:  Elphinston  by  a  copy  of  Latin  verses,  the  good 
man  carried  them  in  exultation  to  Dr.  Jortin.  The  verses  pleased 
Dr.  Jortin  so  muchthat  he  requested  to  be  made  acquainted  with'^ 
ihe  author.    Mr.  Tytler  was  accordingly  introduced  to  him.    He' 
received  him  with  the  greatest  kindness,  and  fifter  praising  the 
composition  and  encouraging  his  assiduity^,  he  took  aown  a  copy 
of  his  own  Latin  poems,  and  requested  Mr.  Tytler  to  accent  m 
it  as  a  memorial  of  his  approbation  and  regard.    This  voiansfly- 
with  a  little  inscription  in  the  author's  hand-writing,  Mr.  Tytier  ^ 
ever  afterwards  preserved  with  veneration,  and  often  acknow- 
ledged  that  much  of  his  attachment  to  Latin  verse  was  ovring  to 
this  little  incident. 
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It  is  among  the  most  important  effects  of  these  studies  isx  early 
life,  that  they  awaken  the  minds  of  the  yoi^  to  a  new  sense  of 
the  beauties  of  nature,  wd  of  the  charms  of  poetical  imitation. 
Both  these  effects  Mr.  Tytler  seems  at  this  period  to  have  expe- 
ri^iced.  It  was  during  ms  residence  at  Kensington  that  he  nrsjt . 
began  the  art  of  drawing  and  the  study  of  landscape-painting  ; 
a  pursuit  which  he  continued  ever  iafterwards  to  follow,  and 
ivliaoh  formed  one  of  the  most  ifavourite  amusements  of  his  future 
life.  At  the  same  time  also,  in  his  hours  of  leisure,  he  began  by 
hioBiself  the  study  of  the  Italian  language ;  and  in  the  early  admi- 
ration of  the  poetry  of  that  country,  with  which  hfe  industry 
waa  then  repaid,  opened  to  himself  a  field  of  elegant  and  of 
refined  amusement,  which  he  never  ceased  to  cultivate  with 
inoreasing  deUght. 

There  was  another  acquisition  which  Mr.  Tytler  accidentally 
made  at  this  itime  of  which  he  always  spoke  with  gratitude — ].t 
waB  the  love  of  the  science  of  natural  history.  When  he  went  to 
Kensington  he  wais  particularly  recommended  by  his  father  to 
his  early  friend  Dr.  Russell,  the  celebrated  physician  of  Aleppo, 
who,  at  that  time,  resided  in  the  neighbourhood  of  Kensington ; 
and  with  this  respectable  and  intelligent  man  Mr.  Tytler  used 
always  to  pass  his  hoUdays.  Dr.  Russell  was  then  engaged  in 
the  pursuits  of  natural  history ;  and  seeing  the  ardour  of  his 
ycvng  friend  for  knowledge,  he  made  him  ac(][uainted  with  the 
general  principles  of  the  science,  associated  him  as  his  compa- 
nion in  «tudy,  and  deUghted  him,  in  their  leisure  hours,  by  his 
accounts  of  the  scenery  and  productions  of  the  East.  To  these 
studies  Mr.  Tytler  was  then  alone  led  by  the  charm  which,  in  his 
eyefs,  they  threw  over  nature,  in  the  illustrations  they  every 
where  afforded  of  the  wisdom  and  benevolence  of  its  author.  He 
did  not  fcnresee  that  they  were  afterwards  to  become  to  him  the 
source  of  unfading  consolation,  andtoreUevQ  many  an  oppressive 
hour  of  lassitude  and  pain. 

In  1766  Mr.  Tytler  returned  to  Edinburgh,  after  two  yeais 

S^sed  at  Kensington  with  equal  happiness  and  improvement. 
f  these  years  he  always  spoke  with  pleasure,  and  of  Mr. 
Elphinston  with  the  most  grateful  and  affectionate  regard.  He 
continued  ever  afterwards  occasionally  to  correspond  with  him ; 
and  sohttle  did  the  lapse  of  time,  or  the  business  of, mature  life, 
diminish  the  remembrance  of  early  obligations,  that  when  Mr. 
Elj^inston  died,  he  had  the  satisfaction  of  associating  himself 
with  his  respectable  widow  in  erecting,  in  the  churcn-yard  of 
Batterse*a,  a  monument  to  his  memory. 

In  the  dose  of  the  year  1765,  Mr.  Tytler  entered  theUniver- 
fity  of  Edinburgh,  and  upon  a  new  field  of  knowledge  and  of 
study. 

The  profession  to  which  his  own  disposition  and  the  wishes  of 
bis  i^ther  inclined  him  was  that  of  the  law  ;  the  profession  of  all 
others  connected  with  literature,  most  attx^ol\\fe  \.o  \!cva«xx^\fcv<^vw: 

2  c  2 
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of  a  yotmg  man,  both  by  the  variety  of  powers  wUch  it  demands 
and  the  unportance  of  the  distinctions  to  which  it  leads.  '  It  was 
to  this  end,  accordingly,  that  his  studies  were  now  chiefly 
directed ;  and  although  he  attended  the  lectures  of  Dr.  RussdU 
upon  natural  philosophy,  and  of  Dr.  Black  upon  chemistry,  *y^ 
he  seems  to  nave  limited  himself  to  a  general  knowledge  upon 
the  subject  of  physical  science,  and  to  have  reserred  the  vigoiltr 
of  his  attention  for  those  classes  that  more  immediatdiy  relatisd 
to  his  fature  profession.  While  he  was  pursuing,  therefbrdy  the 
study  of  civil  law,  under  the  tuition  of  Dr.  Dick,  and  afteirwiards 
of  municipal  law,  under  that  of  Mr.  Wallace,  he  followed  with 
interest  the  useful  and  perspicuous  prelections  of  Dr.  Stereaetfn 
m  the  science  of  logic :  he  improved  his  taste  by  the  celebrated 
lectures  which  Dr.  Blair  was  then  delivering  upon  the  subjeeitof 
rhetoric  and  belles  lettres ;  and  he  listened  with  ardour  ta  that 
memorable  course  of  moral  science  in  which  Dr.  Ferguson  illus- 
trated, with  congenial  power,  the  various  systems  of  ancient 
philosophy,  and  occasionally  exhibited  all  the  splendoursrdf 
ancient  eloquen"fce. 

Of  the  progress,  or  success,  of  Mr.  Tytler's  studies  during 
these  years,  no  record,  indeed,  remains  in  the  annals  of  the  Uni- 
irersity.  It  has  been  the  practice,  and,  perhaps,  the  wisdom tof 
the  Professors  of  that  distinguished  seminary,  to  seek  move  to 
gratify  the  desire  of  knowledge  in  the  youn^  hy  the  instruction 
they  convey,  than  to  stimulate  it  by  the  distinctions  they  coiifepr; 

^  and*  to  look  for  their  reward  rather  in  the  future  eminence  ^of 
those  they  instruct,  than  in  the  display  of  early  and  premature 
exertion.  Of  the  dispositions  or  attainments  of  the  youHj^, 
however,  there  is  at  this  age  one  unfading  proof  to  be  found  in 
the  character  of  the  friends  and  associates  whom  they  id^Iect 
The  circumstances  of  the  times  and  the  celebrity  of  the  Profee- 

•  sors  had  at  this  period  excited  in  the  young  men  of  the  University 
an  unusual  spirit  of  Uterary  ambition ;  and  many  of  those  wko 
have  now  arisen  to  the  highest  distinctions  in  their  countty  were 
at  this  time  laying  the  foundations  of  the  eminence  to  which  they 
have  attained.  It  was  in  this  class  that  Mr.  Tytler  sought  for 
friends,  and  it  was  in  this  class  he  found  them.  The  vivacity  of 
his  temper,  the  variety  of  his  attainments,  and  the  high  spint  of 
hcmour  which  distinguished  even  his  earliest  years,  rendered  him 
acceptable  to  all  the  younff  and  spirited  of  nis  own  age^  while 
his  zeal  for  knowledge  and  his  ambition  of  distinction  conciliated 
the  regard  of  those  who  were  older.  It  was  in  these  years, 
accordingly,  that  the  great  friendships  of  his  life  were  formed ; 
and^  it  was  his  pecuhar  happiness  that  among  those  to  whom 
the  affections  of  nis  youth  were  given,  the  course  of  his  matt^e 
life  was  passed^  and  its  final  period  was  closed.  The  list  is  an 
an^e  one,  and  will  not  be^heard  in  this  Society  without  •eaiO' 
tion ;  for  it  contains  the  names  of  Henry  Mackenzie,  of  Ate' 

'  aiicfer  '^bercrombie  (\al«  Lotd  A.heTcrombie)y  of  William  Craig 
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(late- Lord  Cmi^)f  of  Allan  Maconochie  (lateXordMeadowbank)^ 
;  of  William  Adam  (now  Lord  Chief-Commissioner),  of  Robtyrt 
-Liston,   of  Andrew  Dalzel,  of  William  Robertson  (now  Loid 

■Robertson),  of  John  Playfair,  of  Dr.  Gregory,  and  of  Dugald 

-  Stewart, — men,  whom  in  this  place  it  would  ill  become  me  .to 
'in^t  with  praise,  but  from  whose  friendship,  I  may  be  permit- 
'  ted  to  say,  there  is  no  name  so  illustrious  that  would  not  derive 
I  diBlsiiction* 

"-{■If  the  seasons  of  academical  study  were  thus  happily  and 
^-iorsefrdly  employed  by  Mr.,  '^tler,  the  seasons  of  the  summer 
'^Ystc^iion  were  not  less  so.  Upon  these  occasions  he  retired. to 
'Woodhfouselee,  the  beautiful  seat  of  his  father,  near  Edinburgh, 
i  a  scene  endeared  to  him  by  the  remembrances  of  infancy — by  all 
:  the.  ties  of  domestic  affection — ^by  the  improvements  which  his 

*  ffiither  was  then  annually  adding  to  it — and,  perhaps,  by  those 
^ajiticipations  of  greater  embelhshment  which  it  was  afterwards 

:  -to. receive  from  his  own  hands.     Amid  the  soUtude  and  quiet  of 

':cthis  romantic  residence,  and  at  a  distance  from  the  prescribed 

routine  of  academical  labour,   he  felt  all  the  happmess  that 

;::  arises  from  the  freedom  of  study,  and  was  at  Uberty  to  follow  out, 

-  .-without  interruption,  those  Uterary  pursuits  to  which  inclination 
><  and  taste  most  strongly  incUnejl  him.    The  character  of  his  age 

and  of  his  mind  led  him  naturally  tQ  those  compositions  which, 
jras;  addressed  to  the  imagination  and  the  heart,  constitute  the 

.pcbte  Uterature  of  every  country.  His  knowledge  both, of  the 
7. ancient  and  the  modem  languages  enabled  him  to  indulge  this 
: -desire ;  and  in  the  course  of  successive  summers,  he  seems  to 

•  liave  formed  and  to  have  executed  with  this  view  a  plan  both  of 
.!  comprehensive  and  of  systematic  study. 

'  He  began  with  the  great  writers  of  antiquity — the  poets,,  the 
orators,  and  the  histonans  of  Greece  and  Rome,  to  whose  works 

V  he  now  returned  with  that  increase  of  knowledge  and  that 
knprovement  of  taste  which  enabled  him  more  fully  to  seize  and 

^  to  appreciate  their  various  excellence.  He  next  resumed  (though 
with  more  enlightened  views)  the  study  of  ItaUan  literature,  and 
perused  with  new  admiration  the  writers  of  that  briUiant  period 

'  which  succeeded  the  revival  of  letters  in  Europe,    and  who, 

-  .though  formed  in  the  great  principles  of  composition  upon  the 
'.i  models  of  classic  taste,  nave  yet  added  to  them  all  the  splendid 
:  courtesy  of  feudal  manners,  and  all  the  romantic  interest  of 
:.  chivalrous  adventure.    After  the  extinction,  or  (as  I  trust)  only 

the  slumber  of  Italian  genius,  he  followed  the  progress  of  taate 
into  France,  and  pursued  the  singular  history  of  composition  in 
..  that  countrjr,  from  the  period  that  the  genius  of  Comeille  firat 
s  -CSiTe  to  its  imperfect  language  the  dignity  of  poetry,  to.  ^  time 
rStat  the  eloquence  of  Fenelon,  of  Buffon,  and  of  Rousseau,  lose 
*.  above  the  level  of  its  poetic  diction,  and  gave  to  prose  copQy|K>jsi- 
'j$ioa  all  the  powers  and  all  the  pathos  of  poetiy. 
.1.;  jiThejitudy  of  foreign  literature  led  Mr,  Titles  xK^\.\»»iSi;^  X/;il<^ 
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of  his  own  country ;  and,  in  comparing  the  pr^t  writers  of 
England  with  those  of  the  different  nations  of  the  Coirtinent,  lie 
was  enabled  to  form  a  more  accurate  estimate  both  of  the  extent 
of  EngHsh  genius  and  the  powers  of  the  EngUsh  language. 
While  engaged  in  this  pursuit,  his  curiosity  was  led  into  a  field 
at  that  time  little  cultivated  in  this  country,  I  mean  to  the  atu^ 
of  the  ancient  writers  of  England,  those  original  masters  of  coipj- 

I>osition,  in  whose  writings  the  genius  of  the  people  and  of  the 
anguage  is  most  strongly  displayed,  and  who  conducted  him  (m 
the  language  of  Spenser)  to  "  the  pure  well  of  English  uTidefilea^^ 
The  pursuit  not  only  rewarded  him  at  the  time,  but  tended  ito 
form  his  taste  in  future  days;  and  he  was  among  the  first  lite- 
rary men  of  this  country  who  felt  the  beauty  of  our  language  in 
its  first  stage  of  improvement,  and  foresaw  the  advantages  that 
the  study  of  our  earlier  writers  would  give  to  modern  composi- 
tion, by  introducing  greater  unity  of  character,  a  purer  analog 
of  construction,  and  the  pecuUar  energy  that  arises  irom  idiomatic 
exmession. 

The  same  taste  which  guided  the  studies  of  Mr.  Tytler  at  this 

Eeriod  directed  also  his  amusements.  The  art  of  drawing,  which 
e.  had  at  first  begun  to  practise  at  Kensington,  he  now  resumed 
with  ardour,  amid  the  beautiful  scenery  he  inhabited.  The  love 
of  music,  which  was  hereditary  in  his  family,  had  been  culti- 
vated by  the  example,  and  under  the  instructions  of  his  father ; 
and  he  willingly  became  a  performer,  not  only  to  indulge  tis 
own  taste,  \mt  that  he  might  add  his  assistance  to  the  Utile 
family  concerts  with  which  that  excellent  man  loved  always  to 
close  his  active  day.  But  the  amusement  in  which  at  this  period 
Mr.  Tytler  peculiarly  delighted,  was  that  of  making  excursions 
to  visit  the  remarkable  scenery  either  of  England  or  of  his  own 
country.  He  had  an  early  love  of  the  great  and  beautiful  in 
nature;  and  his  sensibility  in  this  respect  nad  been  increased  by 
his  study  of  landscape  painting.  But  his  taste  was  not  of  Oxii 
servile  kind  which  looks  only  to  the  art  of  imitation  :  and  he  felt 
that  there  were  many  other  sources  of  beauty  in  the  scenery  of 
nature  than  the  painter  can  employ.  His  mind  was  open,  not 
only  to  all  those  moral  expressions  which  form  what  has  been 
called  the  poetry  of  nature,  but  to  all  those  local  and  accidental 
expressions  wmch  it  receives  from  the  events  of  time ;  and  he 
loved  to  mingle  in  such  scenes  with  the  sensibiUties  of  taste, 
the  associations  of  poetical  description,  and  the  memory  of  histo- 
rical events.  In  this  manner  Mr.  Tytler  used  always  to  pasd 
some  parts  of  the  summer,  or  autumnal  months ;  and,  in  the 
course  of  a  few  years,  there  were  few  scenes  either  in  England 
or  ill  Scotland  which  he  had  not  visited  that  were  distingmshed 
either  by  natural  beauty,  by  poetical  celebration,  by  the  residence 
of  eminent  men,  or  by  the  occurrence  of  memorable  transactions. 
In  such  employments,  to  him  (as  to  all  who  are  capable  of  it) 
there  was   something  moxe  iWxi  ^scKis^xsient ;  and  he  ne?er 
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:|retunij^  £rom  them  without  feeling  his  taste  improved,  his  ardour 
IQ  study  animated  by  tfa,e  memories  of  illustrious  men,  and  IvU 
love  of  his  country  increased,  both  by  the  monuments  of  its 
former  glory,  and  the  appearances  of  its  progressive  prosperity. 
In  the  year  1770  Mr.  Tytler  was  caUed  to  the  bar ;  and  in  the 
»ring  of  the  succeeding  year,  he  accompanied  his  friend  and 
!^atioiX  Mr.  Kerr,  of  Blackshiels,  on  a  tour  to  Paris,  from  which 
tj^ey  returned  by  Flanders  and  Holland. 

The  year  17/6  was  marked  by  the  most  important  as  well  as 
^^e  most  fortunate  event  of  his  Ufe,  by  his  marriage  to  Miss  Ann 
Iftaser,  eldest  daughter  of  William  Fraser,  Esq.  of  Balnain — 921 
"  tiiiion  which  had  long  been  the  object  of  his  secret  wishes— 
which  now  accomplished  aU  the  hopes  he  had  farmed  of  domestic 
\  happiness ;  and  which,  after  the  long  period  of  36  yeajps,  un- 
'Jclouded  almost  by  misfortune  or  distress,  closed  at  last  in  more 
;gr^teiul  and  profound  affection  thsm  it  at  first  began. 
'      At  this  period,  when  th^  business  and  the  duties  of  life  were 
'  opening  fully  upon  him,  Mr.  Tytler  seemi^  to  have  made  a  very 
dehberate  estimate  of  the  happiness  that  was  suited  to  his 
character,  and  to  have  marked  out  to  himself,  with  a  very  firm 
:  hand,  the  course  he  was  afterwards  to  pursue.    His  profession 
'opiened  the  road  both  to  professional  fame  and  to  civil  distiiic- 
tion;  and  the  circumstances  of  the  times  were  of  a  kind  to 
'^ktumate  all  his  ambition  of  literary  distinction.    The  period  to 
"whi^^h  I  allude  was,  perhaps,  indeed,  the  most  remarkable  that 
,t^s  occurred  in  the  Uterary  history  of  Scotland.    The  causes 
Which,  since  the  era  of  the  Union,  had  tended  to  repreas  the 
,    spirit  of  literature  in  this  country,  had  now  ceased  to  operate  : 
the  great  field  of  England  was  now  opening  to  the  ambition  of 
the  teamed ;  and  the  ardour  with  which  they  advanced  into  it, 
instead  of  being  chilled  by  national  prejudice  or  jealousy,  was 
hailed  by  the  applause  of  that  generous  people.    The  fame  of 
Mr.  Hume  was  now  at  its  summit  of  celebrity.    After  the 
honours  with  which  the  Histories  of  Mary  and  Charles  V.  were 
crowned,   Dr.  Robertson  was  laying  the  foundation  of  new 
claims  to  historical  reputation ;  and  in  the  soUtude  of  his  native 
Tillage,  Mr.  Smith  was  preparing  that  illustrious  work  which  was 
afterwards  to  direct  the  laws  and  to  regulate  the  welfare  of  nations. 
The  different  Universities  of  the  country  were  vying  with  each 
other  in  the  ardour  of  scientific  pursuit  and  in  the  dissemination 
of  useful  knowledges;  and  from  them  there  were  annually  advanc- 
ing into  life  some  bf  those  men  who  have  since  supported  or 
extended  the  reputation  of  their  country.    The  profession  of  law 
partook  in  the  general  spirit  of  improvement :  tlie  pleadings  of 
the  bar  began  to  display  a  more  cultivated  taste,  and  the  deci- 
sions of  the  bench  to  be  directed  by  a  more  enhghtened  philo- 
sophy.   The  eloquence  of  Mr.  Locthart  was  still  occasionally 
heara ;  and  Mr.  Erskine  was  beginning  that  brilliant  career 
which  aolately  only  has  been  closed.    Lord  H^\iss»  N<^^c«xri\s\% 
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into  the  obscurity  of  our  antiquities  the  tordi.  of  severe  but; 
sagacious  criticism ;  and  Lord  Karnes  was  throwing  over  ewearfA 
subject  almost  of  science  or  of  literature  the  lights  of  his  own^^ 
original  and  comprehensive  genius.  o 

These  were  circumstances  sufficient  to  excite  aiid  tojustifyd 
ambition;  but  although  .Mr.  Tytler  was  ambitious^  it  wa^.iBlott 
so  much  of  fame  he  was  ambitious  as  of  usefulness.  TheHK>de9t7)r>£ 
as  well  as  the  benevolence  of  his  nature,  disquaUfied  him^s 
those  adventurous  speculations  in  which  nothing  but  per^QMll 
ce],ebrity  is  attained ;  and  in  looking  at  the  literary  scene  b«£i>]rOR 
him,  the  path  that  invited  him  was  not  that  which. rises  ainidii 
dangers  and  difficulties  into  soUtary  eminence,  but  that  wihteb.: 
follows  out  its  humbler  and  happier  way  amid  the  dutios^aada 
charities  of  social  life.  In  all  his  ambition  too  there  was.^^Zd 
may  use  the  expression)  something  always  domestic.  TheJ 
honours  to  which  he  aspired  were  mose  which  he  could  shaseir/ 
with  those  he  loved ;  ana  the  "  eyes  "  in  which  he  wisbsed  tOR 
read  his  history  were  not  so  much  the  eyes  of  the  world  as  thosoa 
of  his  family  and  friends.  It  was  with  this  moral  and  chiistised> 
taste  that  he  looked  even  to  the  honours  of  his  profes8ioa;irM4ij 
when  he  recollected  the  brightest  distinction  it  evet  receiv^,jiiUt 
was  not  Cicero  in  the  Forum  or  in  the  Senate  House  that  wai^|Mi[q 
much  the  object  of  his  admiration,  as  Cicero  at  his  Fbrmiiinfari- 
his  tVsculan  Villa,  amid  the  enjoyments  of  domiestic  friendshiptr^ 
and  the  delights  of  philosophic  study.  mtijB 

With  these  dispositions,  Mr.  Tytler  soon  found  that  the  shaDtn 
of  business  which  a  young  man  can  acq[uire  at  the  bar  was  in8uf^.> 
ficient  to  employ  the  activity  of  his  mmd  ;  and  that  the  mer^lyr^ 
occasional  attention  which  particular  cases  required  was  at/ 
variance  with  those  habits  of  continued  study  in  which  he  was/t 
accustomed  to  be  employed.    To  consider  law  as  a  science  was  ; 
more  congenial  to  his  mind  than  to  consider  it  only  as  a  profes*. : 
sion ;  and  he  became  desirous,  therefore,  of  engagilig  in  some  : 
continued  work,  where  (like  some  eminent  men  before  him)  he  ^ 
might  entitle  himself  to  die  honours  of  his  profession  rather  by  ^ 
the  labour  of  soUtary  study  than  by  the  celebrity  of  actual  prac- 
tice.   While  he  was  forming  this  resolution,  the  advice  of  his  . 
psUron  and  friend  Lord  Karnes  not  only  encouraged  him  to  exe-  > 
cute  it,  but  suggested  to  him  also  a  subject  in  which  it  might 
usefully  be  executed.     As  this  incident  gave  origin  to  the  mrst 
work  which  Mr.  Tytler  published,  and  as  it  is  descriptive  of  the  / 
benevolent  attention  of  that  distinguished  man  to  his  younger  - 
friends,  I  am  happy  to  be  able  to  relate  it  in  Mr.  Tytler's  own 
words,  from  a  little  manuscript  accoimt  of  the  principal  events 
of,  iis,  life,  which  he  has  left  for  the  instruction  of  his  family. 

;'■...  ..!^^  The  first  time  (says  he)  I  became  intimately  acquainted 
w^tJ^  %4kA.  Karnes  was,  I  think,  in  autumn  1767,  when  he  asked 
mV:  farther  and  me  to  accompany  him  on  the  southern  circuit. 
H^,^pias£;ed  a  few  days  with  him  at  .his  estftte  of  Karnes^  and 
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tbetice  ti^vielled  to  Jedburgh  and  Dumfries .    From  that  time  T ' 
hud  the  satis&ction  of  perceiving  that  I  had  some  share  in  his 
good  opinion,  o^which  he  gave  me  many  proofs.    While  prose^ 
cuting  my  studies  in  the  law,  I  was  wont  nrequently  to  resort  to- 
bM)lfor  his  adtice ;  and  in  the  vacations  I  made  many  excursions 
td'^Blair-Drununond,  where  I  tftaid  for  10  days  or  a  fortnight  at 
antilne,  and  partook  in  all  his  occupations,  either  of  study  or  of 
aJbtseuient.     Having  relid  to  him  a  little  literary  dialogue  which 
litetd  'composed,  with  which  he  was  pleased,  he  gave  me  hi» 
KAf/ite  to  fill  up  my  intervals  of  leisure  by  composing  a  set  of 
litemry  €»8ays :  in  consequence  of  which,  1  wrote  a  few  detached 
sld^tdies,  which  I  showed  him  from  time  to  time.    It  was  upon: 
ofae -of  these  visits  to  Blair-Drummond,  about  three  years  after  X' 
blidput  on  the^gown,  that,  in  talking  of  some  of  his  law  works, 
h6 masked  me  if  ever  I  had  attempted  to  write  any  thing  in  the " 
vWf  of  my  profession.    I  told  him  that  I  had  not,  but  that  I  was 
at  that  time  meditating  something  of  that  kind.    He  then  pr6-> 
pOied  to  me  to  write  a  supplemental  volume  to  his  Dictionary^  - 
ol>Bei5i8ion&,  bringing  down  that  work  to  the  present  time.     I 
toW  him  that  the  bolcmess  of  the  undertaking  terrified  me ;  but 
tlAlt.tbe  good  opinion  he  had  shown  of  me  by  making  such-  a 
pA^potsal  was  certainly  a  strong  inducement  to  me  to  make  the  ' 
attJ^mpt.    I  took,  however,  some  time  to  deUberate uponit ;  arid') 
hdfi^iitg  at  length  resolved  to  lindertake  the  work,  I  went  out' 
again  to  Blair-Drummond  to  inform  myself  of  the  method  he ' 
h^f'fi^i^ed  in  abridging  and  arranging  the  cases.    These  he 
cetomunicated  to  me,  and  I  set  to  work  under  his  eye.    The 
simple  abbreviation  of  the  printed  cases  occupied  me  above  four 
years ;  and  during  all  that  time  I  read  over  occasionally  to  Lord 
iJjBnnes  the  sheets  of  my  abstracts,  on  which  he  gave  me  Ins 
notes  and  emendations.    The  arrangement  of  the  cases  gave  me 
another  year's  employment;  and  while  this  was  going  on,  I 
slurred  the  sheets  firom  time  to  time  to  Lord  Kames,  a  great 
part  of  them  to  Mr.  Hay  Campbell,  as  also  to  the  Lord  President 
jDhondas,  to  all  of  whom  I  was  much  indebted.    When  the  work  ^^ 
was  completed  and  printed,  I  was  much  gratified  to  find  that  - 
Lord  Ka^es  was  pleased  with  it.  Some  passages  in  the  preface,  ' 
apologizing  for  defects,^  he  desired  that  I  would  strike  but.  i 
•^  The  work  (said  he)  doesyou  honour;  and  a  man  ought  not  too  - 
much  to  undervalue  his  labour ,  or  dqpreciate  his  own  abilities  J  ^* 
This-  volume  of*  the  Dictionary  of  Decisions  was  pubUshed  in 
foKo  in  1778 ;  and  of  the  character  and  value  of  the  work,  no 
other  testimony  is  necessary  after  the  sanction  of  the  great 
lawyers  that  have  been  mentioned. 

Mr.  Tytler  had  now  avowedly  dedicated  his  life  to  the  pursilits  ' 
of^iiterature  ;  and  his  friends  became  anxious  to  see  him  pl^c^d 
in'Home  one  of  those  public  Uterary  stations  where  his  talents '"^ 
andliis  industry  might  be  more  conspicuously  displayed  thatiilt!^, 
thbi.^retireBftent  of  private  study.     An  oig^enm^  o\  ^Cc£nsi^  "Nt^^s^' 
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soon  occurred,  which  Mr.  Ty tier  wiUtQgly  embraced.  .The  bte 
John  Prin^le,  Esq.  had  been  recently  appoiated  to  the  Profesaor- 
idiip  of  Universal  History  and  Roman  Antiquities  in  the  Univer* 
sity  of  Edinburgh  ;  but  finding  the  discharge,  of  the  duties  pf  it 
incompatible  with  his  other  employments,  had  exj^reased,  his 
inclination  to  resign  it.  The  class  (I  believe)  in  its  oc^iiud 
institution,  in  this  and  in  other  Universities  of  Scotlcmd,.  ha^ 
been  intended  as  subsidiary  to  die  study  of  the  civil  law.  U 
had  been  taught  always  by  members  of  the  Faculty  oi  Advo- 
cates, and  attended  by  students  of  that  description :  and  it  l^i/i, 
therefore,  that  degree  of  relation  to  Mr.  Ty tier's  own  pipfessiio^, 
that  forfeited  none  of  the  hopes  or  expectations  he  might  fi)pa 
of  its  future  distinctions.  An  arrangement  was  soon  made  wi^i 
Mr.  Pringle.  In  1780,  Mr.  Tytler  was  appointed  Coiyuoct 
Professor;  and  in  1786,  sole  Professor  of  Universal  History. 

From  that  period  until  the  year  1800,  Mr.  Tytler  devoted  his 
life  almost  exclusively  to  the  duties  of  his  Professorship ;  and 
ten  years  of  assiduous  study  were  employed  in  the  composition 
and  improvement  of  the  course  of  lectures  which  he  annually 
read  in  the  University. 

Of  the  character  and  value'  of  that  course  of  lectures  I  should 
have  felt  it  a  duty  to  have  attempted  some  slight  description  if 
;  I  were  not  nrevented  by  the  presence  of  man^;  to  whouf  ey^ 
attempt  of  this  kind  would  be  superfluous,  and  by  the  recoUe^ 
tion  that  while  they  remain  unpublished  they  cannot  be  the 
objects  of  public  cnticism.  I  may  be  permitted,  however,  to 
offer  to  the  Society  a  few  observations  upon  the  views  with 
which  Mr.  Tytler  entered  upon  his  Professorship,  and  upon  the 
plan  he  pursued  in  the  conduct  of  his  lectures. 

The  class  had  hitherto  been  taught  chiefly  in  relation  to  the 
.  iscience  of  law,  to  which  it  was  considered  as  subsidiary.  It 
was  not  so  much  Universal  History  that  was  the  subject  of  pre- 
lection as  the  History  of  Rome  ;  and  the  views  that  were  exhi- 
bited of  Roman  antiquities  were  chiefly  those  that  were  illustrative 
of  the  principles  or  progress  of  the  civil  law,  Mr.  Tytler  felt 
that  it  became  him  to  take  a  more  comprehensive  view  of  the 
subject;  to  aim  at  higher  utilities  than  those  of  a  single  profes- 
sion ;  to  adapt  his  lectures  to  the  more  liberal  opinions  which 
had  arisen  with  regard  to  education,  and  the  increasing  celebrity 
of  the  University  where  they  were  to  be  delivered ;  and  "  in  the 
course  of  them  (as  he  has  himself  expressed  it)  to  exhibit  a 
progressive  view  of  the  state  of  mankind  from  the  earliest  ages, 
of  which  we  have  any  account ;  to  delineate  the  origin  of  st^s 
and  empires ;  the  great  outlines  of  their  history ;  the  revolutions 
which  they  have  undergone ;  and  the  causes  which  have  contri- 
buted to  their  rise  and  grandeur,  or  operated  to  their  decline  and 
extinction.'*    . 

In  the  execution  of  a  design  so  extensive,  Mr.  Tytler's  atten- 
'  ■■  -I7(?nc  wm  first  directed  to  tiae  choice  of  a  plan,  or  to  the  forma- 
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ticm  of  a  system  of  arrangement  by  wkich  he  might  be  abie  to 
give  80m6  degree  of  nnity  and  consistence  to  the  great  mass  of 
itiEterials  fliat  were  before  him.  In  examining  the  methods  in 
whifch  academical  lectures  on  this  subject  had  hitherto  been 
conducted,  either  i^  this  country  or  on  the  Continent^  he  per- 
)6Srye<A  that  there  were  two  different  systemi*  which  had  chiefly 
tjfeen  folio  wed,  and  which  may,  perhaps,  not  improperly  be  styled 
ttie  naffrative,  and  the  didactic  systems.  In  tite  nrst,  the  prin- 
i?i^  .of  arrangement  was  simply  that  of  chronology :  the  only 
ofder  observed  was  the  order  of  time;  and  the  only  object  of 
iJiife  teacher  was  to  convey  to  the  student  the  knowledge  of  the 
stfdsession  6(  historical  facts.  In  the  second,  the  principle  of 
chronological  arrangement  was  altogether  disregarded:  the 
events  df  history  were  considered  not  as  a  branch  of  knowledge, 
in  themselves,  but  as  a  ground-work  for  the  conclusions  of 
science  ;  and  the  great  object  of  the  teacher  was  to  convey  to 
the  students  the  knowledge  of  the  general  principles  of  public 
Jaw  and  of  political  philosophy. 

'Ill  neither  of  these  systems  did  Mr.  Tytler  find  the  utilities 
which  it  was  his  ambition  to  derive  from  the  subject  of  his 
'Itlfetures.  The  first  appeared  to  him  only  a  barren  detail  of 
cKrohological  events,  m  which  nothing  more  was  conveyed  than 
•  the  mere  knowledge  of  the  succession  of  these  events ;  and  all 
that  is  included  under  the  name  of  the  Philosophy  of  History 
if  as  necessarily  omitted.  In  the  second,  he  feared  that  too  wide 
a  fidd  was  opened  to  the  ambitious  speculations  of  the  teacher, 
iand  that  while  the  attention  of  the  student  was  liable  to  be  occu- 
pied by  hasty  or  by  unfounded  theories,  the  interest  of  historical 
narration  was  necessarily  lost,  and  all  the  moral  instructiong  of 
history  neglected. 

The  system  which  Mr.  Tytler  finally  adopted  for  his  own 
course  of  lectures,  was  one  which  combined  the  advantages  of 
both  these  systems,  and  was  very  happily  adapted  both  to  main- 
tain thfe  interest  and  to  consult  the  mstruction  of  the  student. 
In  surveying  with  an  attentive  eye  the  ancient  history  of  the 
world,  he  observed  (to  use  his  own  words)  "  that  it  was  distin- 
guished in  every  age  by  one  proniinent  feature  ;  that  one  nation, 
or  empire,  was  successively  predominant,  to  whom  all  the  rest 
bore,  as  it  were,  an  under-part,  and  to  whose  history,  we  find 
that  the  principal  events  in  the  annals  of  other  nations  may  be 
referred  fi'om  some  natural  connexion."  In  this  remarkable 
feature  Mr.  Tytler  saw  that  a  principle  of  natural  arrangement 
was  afforded  him  which  might  give  to  his  course  a  siS&cient 
degree  of  unity  and  order ;  and  which,  while  it  preserved  to  the 
student  the  interest  of  historical  narration,  gave  to  the  teacher 
the  opportunity  of  exhibiting  those  general  views  of  the  progress 
of  the  human  race,  which  form  the  most  important  instruction 
ive  can  derive  from  its  history. 

It  was  on  this  principle  that  his  cout^^  o^  kcLCA^\j^.^acL%\.^ac^^'^«^ 
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conduoted.  After  some  general  prospects  of  what  is  known  <]if 
tiie  Assyrian  and  EOTptian  empires,  he  began  with  the  brilliant 
and  interesting  subject  of  Greece.  He  treated  at  length  the 
events  of  its  civil  and  political  history ;  and  in  conductinff  \m 
narrative  brou^t  occasionally  into  view  the  situation  of  tbe 
•  nations  by  which  it  was  surrounded.  He  then  examined  the 
nature  of  the  various  governments  which  distinguished  it ;  tile 
difierent  political  institutions  which  they  had  adopted;  ibfi 
character  of  their  military  estabUshments ;  their  principles  of 
colonisation,  and  of  internal  regulation :  and  when  time  bad 
conducted  him  to  the  melancholy  period  of  the  extinction  .#f 
their  independence,  he  took  a  retrospective  view  of  its  hteraij^ 
history — of  the  state  of  its  attainments  in  arts  and  science  ;  and 
above  all  of  the  nature  and  causes  of  that  unequalled  excell^ide 
which  it  attained  in  all  the  arts  of  taste.  r  • 

The  next  great  subject  which  presented  itself  was  the  histovy 
of  Rome ;  and  in  the  views  he  took  of  this  magnificent  portion 
of  his  course,  he  followed  the  same  arrangement,  and  emnloyeii 
the  same  method  of  instruction.  After  recounting  its  ooscvise 
ori^  aiid  infant  institutions — after  tracing  the  progress  of  i|s 
-pohtical  constitution,  until  it  terminated  in  that  illustrious 
repubUc,  which,  though  so  long  extinct,  still  reigns,  as  bysoxne 
^magic  sneU,  over  the  minds  and  imaginations  of  mankind,  Jie 
fiMfowea  the  progress  of  its  arms  through  a  worid  hitherto  \mr 
known ;  and  tiius  gradually  introducing  to  the  observation  of  his 
students  those  various  nations  of  the  ]North  that  were  destined 
in  future  years  to  overturn  this  mighty  fabric,  he  made  this 
easiest,  but  the  most  fortunate,  transition  to  the  history  df 
modem  Europe,  and  to  the  examination  of  the  causes  that  fHro- 
duced  the  fsdl  of  Rome.  At  this  eventful  period,  he  again 
availed  himself  of  the  pause  which  history  afforded  him,  to  take 
ft  retrospective  view  of  this  great  people — to  consider  their 
attainments  in  arts  and  arms — to  compare  their  progress  in 
science  and  in  Uterature  with  that  of  the  mighty  people  mat  had 
preceded  them — and  to  indulge  himself  in  that  illustration  of 
the  excellence  of  their  greater  writers,  which  he  was  So  well 
'quahfied  to  give,  and  wmch,  far  better  than  mei*e  critical  exa- 
mination, was  fitted  to  excite  the  admiration  and  to  form  the 
taste  of  the  young  who  heard  him. 

The  history  of  modem  Europe  afforded  not  to  Mr.  Tytler  the 

same  fortunate  principle  of  arrangement  which  he  had  found  m 

the  ancient ;  but  another  principle  of  connexion  presented  itself 

of  which  he  wiUingly  avdled  himself.  To  the  historian  of  modem 

vJEttrope  the  naturm  place  of  observation  is  his  own  country — it 

^fe^the  point  of  view  to  which  all  his  interests  most  obviously 

^conddet  him,  and  firom  which  all  the  events  of  the  surroundiiig 

worid  lall  into  somewhat  of  systematic  order  and  hanuoniotis 

jdistatiee.     It  was  on  this  principle,  therefore,  that  Mr.  Tytler 

i^nducted  his  views  of  modem  history.    Considering  the  history 
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«f  their  own  conntry  as  the  subject  most  importaiit.m  tfaeindtiuc- 

tion  of  his  students^  he  began  by  the  narration  of  the  ^at  erente 

of  itB  eiyil  and  military  story :  he  traced  the  successive  steps  of 

^  progress  in  industry,  in  legislation,  in  opulence,  and  in  reOne- 

ment ;  and  unfolded  with  care  the  gradual  rise  of  its  political 

^institution,  until  it  terminated  in  the  memorable  era  of  the 

"Revolution;    From  this  central  point  of  observation,  he  took 

ODcasion,  at  different  times,  to  direct  the  attention  of  his  students 

tto  the  contemporary  history  of  mankind — to  mark  to  them  the 

tco^cessive  changes  that  were  occurring  upon  the  Continent  ef 

'Europe*-4o  introduce  to  them  those  new  empires  which  at  _pne 

]^ariod  the  frenzy  of  fanaticism,  and  at  another  the  avarice  ^f 

^commerce,  had  revealed  to  the  European  eye — and  to  aw^Jteti 

tiieir  attention  to  the  mighty  consequences  which  the  estabUidib- 

ment  of  Christianity,  the  invention  of  printing,  the  disoovervpf 

^A*-  New  World,  and  the  spirit  of  the  Reformation,  bayi!4iad 

*npbn  the  general  character,  and  manners,  and  happine^,  of 

'modem  times.    With  these  great  subjects  he  gladly  at  tj^es 

-kiiterwove  the  history  of  literature  and  science;  and^wbilerhis 

'^Ui^ention  was  chiefly  directed  to  the  progress  of  British  U^dca- 

'^  tuve,  he  led  the  observation  of  his  students  to  the  contempcjtai^ 

^^dsloiy  of  learning  upon  the  European  Continent,  and  ^^^ 

lamination  of  those  general  causes  which  had  influenoed.i^ 

successive  steps  of  its  process  from  the  time  of  the  reviyalcy^f 

betters  to  tiie  brilliant  period  when  his  lectures  clo6e4'  :  ■::  ■^. 

>-    The  success  of  this  course  of  lectures  was  sufficiait  (€ui  |4jf. 

Stler  has  said)  ^'  to  compensate  the  labours  of  the  aujbhor^'' 
ey  came  to  form  an  important  part  in  the  system  of  general 
education ;  and  he  soon  numbered  among  his  stud^atd  not,  only 
4hose  who  were  destined  to  the  profession  of  the  lavi^y  but  the 
young  of  every  different  description,  whose  education  was  ^on-^ 
ducted  upon  liberal  and  philosophical  principles.  The- little 
▼oiume  miich  he  published  in  1782,  under  the  title  of  ^'  Ouljin^ 
of  a  Course  of  Lectures,^'  for  the  assistance  of  his  studeptts, 
became  so  popular  that  he  foimd  himself  called  upon  tapre^Qt 
it  to  the  world  in  a  larger  form,  under  the  title  of  "  Elements  iof 
General  History,"  in  two  volumes.  This  work  has  since. ppiS:^ 
through  four  editions,  and  has  been  found  so  useful  b^.thofke 
engaged  either  in  the  business  of  private  or  public  educatiion,  .9b 
'aflforaing  a  concise  and  luminous  arrangement  of  historical 
events,  that  it  is  now  used  as  a  text-book  in  some  of  the^  prinM* 
pal  seminaries  of  education  in  England,  and  has  become  (as^  J 
miderstand)  the  ground->work  of  historical  study  in  some  <^  the 
Universities  of  America.  Of  the  lectures  themselves^  wl»]^ .  th^ 
yemain  unpublished,  it  would  be  preposterous  toroffeJTia^V 
opinion ;  yet,  when  tbiey  are  given  to  the  world,  I  shaUib^miK^ 
deceived  if  they  are  not  found  to  fill  up  an  important  4e$ititeiQ^- 
timi  in  English  literature'— to  afford  to  the  minds  lof  the.yp^ttg 
'mor^pIcMUniig  and  more  enlightened  vievrii  o^  \}[v%\\\^>^T|^s&^eiisaN 
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and  the  progress  of  the  hmnan  race  than  any  otii^4iiauIar  woric 
in  our  language  presents  them^  and  fjo  accomplish  the  gcneroiui^ 
ambition  of  their  authory'tn  rendering  the  study  of  Mstary  subset^  \ 
vient  to  the  great  end  of  all  eduaUioHy  that  oj  forming  good  men- 
and  good  citizens,  • '  • ' 

•The  labours  in  which  Mr.  Tytler  was  thus  employed  werk 
sufiBcient  to  occupy,  but  not  to  engross^  his  attention.  .Ssei^\ 
continued  assiduously  his  practice  at  tne  bar ;  and  he  foliowed^  > 
with  the  interest  of  a  man  of  letters,  the  progress  of  science  and 
philosophy  around  him.    The  reputation  which  his  taste  asdf 
talents  had  now  acquired  created  many  appeals  to  him  for  literary; 
advice  or  assistance ;  and  to  him  every  labour  was  welcoma  isJ 
which  he  could  serve  the  cause  either  of  hterature  or  of  fiiaod- 
ship. 

In  1778,  when  Dr.  Gregory  was  pubUshing  an  editi(m  of  4lie 
works  of  his  father  Dr.  JolmGregory,  he  soUcited  Mr.  Tytler  to 
prefix  to  it  a  short  accoimt  of  his  life  and  writings.     It  was  a' 
task  which  Mr.  Tytler  willingly  undertook,    fi^om    his  .eaj^ -' 
acquaintance  with  that  eminent  and  amiable  man;  and  he  exe- 
cuted it  with  the  simpUcity  almost  of   filial  reverence  -and' 
affection. 

The  year  1779  was  distinguished  in  this  country  by  the  appear-  :: 
ance  of  the  celebrated  pericmical  paper,  "  The  Mirror."  Of  iOb 
progress  of  a  work  which,  both  in  its  design  and  execution,  -did 
so  much  honour  to  Scotland,  Mr.  Tytler  could  not  be  an  indifie- 
rent  spectator.  Although  not  properly  a  member  of  the  Society^ 
he  was  yet  the  friend  of  all  who  were  known  to  be  members  of 
it.  To  the  beauty  and  excellence  of  the  serious  papers  in  this 
work,  Mr.  Tytler  felt  that  nothing  could  be  added ;  but  it  seemed 
to  him  that  something  was  wanting  upon  the  side  of  levity  iand 
gaiety ;  not  only  for  me  purpose  of  temporary  popularity,  but  to 
give  to  the  serious  papers  themselves  their  proper  importance 
and  reUef.  With  this  view,  he  contributed  to  the  Mirror  the 
papers,  Nos.  17,  37,  59,  and  79  ;  and  in  1786,  to  the  Lounger, 
the  papers  Nos.  7,  9,  24,  44,  67,  70,  and  79. 

Of  these  papers  the  original  manuscript  happens  still  to 
remain ;  and  it  affords  a  very4)leasing  memorial  of  the  manner 
in  whicli  Mr.  Tytler  was  accustomed  to  pass  his  most  vacant 
hours.  The  manuscript  occupies  the  blank  leaves  of  some  sketch 
books,  with  which  Mr.  Tvtler  always  travelled,  for  the  purpose 
of  landscape-drawing,  and  was  written  at  inns  in  the  evenmgs 
after  the  journeys  of  the  aay  were  done.  It  was  in  this  manner 
that  the  cheerfail  activity  of  his  mind  found  employment  and 
amusement  every  where ;  and  that  the  hours  which  most  men 
pasi  ininddence  or  ifetfulness  were  passed  happily  by  him  in 
the  offices  of  friend^ip,  or  in  the  enjoyments  of  elegant  compo^ 
sition. 

On  the  institution!  of  the  Royal  Society  in  the  year  1783,  Mr. 
Tytler  was  one  of  its  constituent  members,  and  was  unani- 
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moiisfy  elected  one  of  the  Secretaries  of  the  Literary  Class — aa 
office  which  he  continued  to  fill  with  zeal  for  many  years  ;  and 
in  the  execution  of  which  he  drew  up  that  ^*  Account  of  its 
Origin  and  History/'  which  is  prefixed  to  the  first  volume  of  its 
Transactions. 

fa  1788  he  contributed  to  the  Royal  Society  a  biographical 
meHioir  of  the  late  Robert  Dundas^  of  Amiston^  Lord  rresident 
of  the  Court  of  Session — a  paper  valuable,  not  only  for  the  just 
and  vigorous  deUneation  which  it  ^ves  of  the  character  of  that 
eminent  Judge,  but  for  the  interesting  account  it  affords  of  some 
of  the  earUer  branches  of  a  family  so  long  and  so  honourably 
distinguished  in  the  legal  annals  of  Scotland. 

In  1789  Mr.  Tytler  read  a  paper  to  the  Royal  Society  upon 
«  The  Vitrified  Forts  in  the  Highlands  of  Scotland."  Of  these 
singular  antiquities,  the  prevauing  theory  had  been,  that  the 
vitrification  was  produced  in  the  process  of  their  erection,  and 
that  it  was  the  substitute  of  a  rude  age  for  cement,  llie  theory 
which  Mr.  Tytler  suggested  was  the  reverse  of  this ;  that  the 
vitrification  was  the  result  not  of  their  erection,  but  of  their 
destoruction ;  and  that  it  was  produced  by  the  efforts  of  enemies 
in  attempting  this  destruction  by  fire.  The  theory  is  certainly 
not  without  some  appearances  of  probability:  it  assimilates 
sufficiently  with  the  period  of  society  to  which  such  buildings 
undoubtedly  refer ;  and  Mr.  Tytler  was  able  to  support  it  with 
teaming  and  ingenuity.  Of  the  impression  it  made  at  the  time 
upon  the  Society,  I  am  happy  to  be  able  to  refer  to  an  evidence  : 
or  no  little  weight,  in  a  letter  from  our  late  illustrious  associate 
Mr.  Smith  to  Mr.  Tytler  upon  the  subject ;  and,  although  the 
letter  is  very  shdrt,  I  persuadS^myself  that  it  will  not  be  unac- 
ceptable to  the  Society,  both  because  there  are  unhappily  yery 
few  letters  of  this  great  man  remaining,  and  because  it  involvjes 
also  the  memory  of  some  other  men  whose  names  can  never  be 
listened  to  in  this  place  without  emotion. 

"  DEAR  SIR, 

.**  I  have  read  over  your  paper  with  the  greatest  pleasure.  The 
composition  is  what  it  ougntto  be,  simple,  elegant,  and  perfectly  : 
perspicuous,  and  will  be  a  yery  great  epiament  to  our  Memoirs.  ^ 
Some  of  my  chemical  friends,  however,  are  of  opimon,  that  ^ the  : 
degree  of  vitrification  which  takes  place  in  the  specimens  of  thdse  j 
forts  is  too  great  to  be  the  effect  of  any  accidental  fire,  such  as^ ; 
you  suppose,  and  could  be  produced  onljr  by  a  great' aocuitula-*;. 
tionolwood,  heaped  upon  tne  wall  after  it  was  built.    Thisisai* 
sdbject  of  which  1  am  ignorant.    You  had  convinced  mxy^^/mha.^ 
fancied  that  this  imperfect  vitrification  was  more  likely  tx)  be- the  ) 
effect  of  accident  than  of  knowledge.    The  firiends  1  meanjarei} 
Dr.  Black  and  Dr.  Hutton,  who  in  every  other  respect  entertaia  j 
the  Isame  high  opinion  of  your  composition  whicn  I  do..    Yoa 
bad  better  converse  with  theta :  you  may  coxwrnc^JiiKa^  crt^«^^ 
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may  convince  you ;  and  even  though  neither,  of  Aimt&imo 
should  happen,  the  offence,  I  apprehend,  will  not  be 
either  to  them  or  to  you.    I  have  the  honour  to  be,  &c.,        '> 

"  Adam  SMixBi**!* 


.  1 

r   • 


In  the  year  1790,  Mr.  Tytlerreadin  the  Sooiety  those  puiin 
on  Translation,  which  they  who  heard  them  will  remeBouw  to 
have  been  Ustened  to  with  so  much  pleasure,  and  which  he^jwti 
after  published  without  his  name,  and  under  the  modest  li^lPltf 
an  **  Essay  on  the  Principles  of  Translation.'^    Tlie  woi 
scarcely  pubUshed  when  it  occasioned  a  correcqpondeDce 
late  learned  and  ingenious  Dr.  Campbell,  Principal  bf  Mamokil 
College,  Aberdeen,  from  which,  however  paiitful  at  firet^^jSii. 
Tytler  might  easily  have  foretold  its  future  fortune  in  the  BtfliMy 
world.    ]Dr.  Campbell  had,  some  time  previous  to  this,  pu^iind 
his  Translation  of  the  Gospels,  to  which  he  had  prefixed,  in  * 
preUminary  dissertation,  some  veiy  acute  and  ineenioiMi  ofapte- 
vations  upon  the  principles  of  translation.    Upon  uie  puhlifntjii 
of  Mr.  Tytler's  anonymous  work,  he  immecuately  procaiDsdbi^ 
and  was  so  much  struck  with  the  coincidence  (kT  thtinTiesis 
upon  the  subject  that  he  wrote  to  his  printer  Mr.  Creech  to  kHol^ 
wiio  was  the  author ;  and  while  he  acknowledged  himsi^  ^'ti 
have  been  flattered  not  a  httle  to  think  that-  he  had  19  ihMS 
p(Hnts  the  concurrence  in  judgment  of  awriterso  iiigeni(iiMi,«'(lit 
expressed  at  the  same  time  some  suspicion  that  the  author  japuudrt 
have  borrowed  from  his  Dissertation  without  acknowledgjia^as 
obligation.    Mr.  Creech,  with  ^eat  propriety,  commiMUGatsd 
the  Letter  to  Mr.  Tytler ;  and  he  mstandy  wrote  to  Dr.  Caos^baHf 
acknowledging  himself  to  be  the  author,  but  assuring  hunt  that 
the  coincidence  of  sentiment  was  purely  accidental,  and  that  thfl 
name  of  Dr.  Campbell's  work  had  never  reached  him.nAtilhis 
own  had  been  composed.    '*  The  coincidence  of  our  gfonanl 
principles  (says  Mr.  T^^tler)  is  indeed  a  thing  flattering  to.mvf  df ; 
but  I  cannot  consider  it  as  a  thing  at  all  extraordinary.    Thera 
seems  to  me  no  wonder  that  two  persons  moderately  conversant 
in  critical  occupations  (I  am  far  from  thinking  equally  so)  sitting 
down  professedly  to  investigate  the  principles  of  this  art,  should 
hit  upon  the  same  priqpples,  when,  in  fact,  there  are  none- 
other  to  hit  upon,  and  the  truth  of  these  is  acknowledged  at  theif 
first  enunciation.    In  my  opinion  there  would,  on  the  contratv^t 
be  just  matter  of  wonder  if  they  did  not  hit  upon  them.    Sut  411 
truth  (concludes  Mr.  Tytler),  the  merit  of  this  Uttle  essay  (if  il^ 
has  any)  does  not,  in  my  opinion,  he  in  these  particulars. .  It  lijaa-. 
in  the  establishment  of  those  various  subordmate  rules  and  prer 
<^pt8  which  apply  to  the  nicer  parts  and  difficulties  of  the  art.of 
translation ;  in  oeducing  those  rules  and  precepts  whioh  cany^j 
not  their  own  authority  in  gremio  from  the  general  principles ; 
wh^ch  are  of  acknowledged  truth,  and  in  proving  and  iliustratipgM 
^%m  by  examples.    How  far  you  may  have  anticipated  me  evfs 


1  iarlius  mpect,  I  cannot  say  until  I  have  penned  your  XKiserta- 
tiona.  1*hey  appeiiir  to  contain  a  rich  mind  of  pimologicdi  gCnd 
critical  learning ;  and  I  am  confident  that  if  my  book  come9  to  a 
•tomd  edition,  I  may  be  able  to  profit  much  by  your  remarks. 
In  that  case  I  shall  most  cordially,  and  with  the  highest  plea-^ 
nittre^  acknofviedge  my  obligations/' 

<•  To  tfaoae  that  are  acquainted  with  the  character  of  Dr.  Camp- 
*4Miy  it  wHl  be  unnecessary  to  add  that  he  received  Mr.  Tytl^s 
.  (txphuuitioa  with  the  most  candid  and  polite  liberality.  *^  The 
#l>llor  nAiicli.  you  favoured  me  with  (says  he)  made  me  both 
"^riMMed  and  vexed  that  I  should  have  been  so  rash  as  to  express 
-  ay  self  to  Mr.  Creech  in  a  manner  which  could  give  a  moment's 
tilea^kiess  to  a  man  of  merit,  especially  one  whom  I  consider 
ttgpttf  as  having  the  honour  to  call  a  friend.  When  I  wrote  t^at 
Py  I  neither  knew  nor  suspected  who  the  author  of  the  Essay 
Ifatd  I  known  what  I  now  know,  the  name  of  thd  author 
itole  wedM  have  convinced  me  that  the  coincidence  was  mei^y 
^Maidental.  Your  arguments  are  good,  but  I  vms  Mtty  you  had 
Htkrnm^  to  them ;  sensible  as  I  am  that  if  your  d^aration  had 
Mrt  bean  sufficient  to  satisfy  me,  I  did  not  deserve  to  be  satiis- 
#ed«  Mathematical  demonstration,  were  you  to  attempt  it, 
^ould  not  give  me  stronger  conviction  than  1  already  have,  that 
«vlial  you  say  is  the  truth.  But  to  have  done  with  tne  disagree- 
able piart  of  this  mistake  (he  concludes),  I  cannot  avoid  mention- 
iA^  one  circumstance  in  this  incident,  which  to  me  is  alwayB 
MtRMttely  agreeable,  the  evidence  which  it  gives  of  a  concm^ 
Mtee  in  aeimment  upon  critical  subjects  with  persons  of  distin- 
Mslied  ingenuity  and  erudition.  Such  a  discovery  makes  a 
Shui  more  confident  in  the  justness  of  his  own  sentiments,  I 
httre  only  to  add,  that  your  illustrations  of  the  general  doe- 
Irinea,  and  your  examples  from  the  ancients,  please  me  ex- 
ceedingly.'' 

The  opinion  of  Dr.  Campbell  was  very  soon  justified  by  the 
voice  of  the  literary  worid ;  and  I  beUeve  that  there  is  no  "tvork 
of  literary  criticism  which  this  country  has  produced  that  so 
aoon  attained  celebrity  in  England  as  the  Essay  on  Translation. 
Thedifiereiit  reviewers  of  the  day  contended  with  each  oth^  in 
tlie  eariiness  of  their  notice,  and  in  the  liberality  of  their  praise. 
The  most  celebrated  scholars  of  England,  Dr.  Markham,  Ardh- 
Inshc^  of  York,  Dr.  Douglas,  Bishop  of  Salislmry,  Dr.  Perey-, 
JMshop  of  I^more,  Dr.  Vincent,  of  Westminster,  and  Jjt, 
Watson,  of  Winchester  schools,  wrote  to  the  author  in  terms- <$f 
IttfAi  apiprobation.  **  Were  I  not  afiradd  (says  Mr.  Murphy,  ,tM 
wd-known  translator  of  Tacitus,  in  a  letter  to  the  anth6#y  of 
being  thought  a  dealer  in  compHment,  I  should  day  that  1 
eMeem  it  the  best  performance  I  nave  ever  seen  on  the  eub^eeti 
Inmiious  hints  and  cursory  remarks  are  to  be  fi^und  in  inasty 
anSiors,  ancient  and  modem ;  but  they  remained  scattered,  <an<if 
•ToL.  XII.  Jf«  VI.  2D  -    ;    -*- 
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nothing  like  a  regular  syBtem  has  been  formed  untH  now.'^  And 
Mr.  Cumberland,  the  extent  of  whose  learning,  and  the  fertili^ 
of  whose  genius,  gave  so  much  value  to  his  opmion,  vtras  so  much 
delighted  with  the  work,  and  so  grateful  for  the  just  praise 
which  Mr.  Tyder  had  bestowed  upon  his  admirable  translations 
from  the  fragments  of  Greek  comedy,  that  he  wrote  to  his  fnepfxd 
Sir  William  Forbes  to  beg  of  him  to  procure  Mjt.  Tytier's  penoJB- 
sion  to  dedicate  to  him  a  translation  of  ^^  The  Clouds  of  AriB,to- 
phanes,"  which  he  was  then  preparing,  and  which  the  praisp  of 
so  distinguished  a  critic  had  encouraged  him  at  £rst  to  uii4^v- 
take.  'To  the  opinion  of  these  eminent  men  it  may  be  suppo^efi 
I  very  willingly  subscribe ;  yet,  I  must  add,  that  the  work  h^is 
always  appeared  to  me  as  entitled  even  to  a  higher  praise*,.  In 
its  plan,  indeed,  it  appears  to  relate  only  to  the  piincipli^8Wi»f 
translation ;  but  in  its  execution,  it  necessarilv  mvolve^  j^ 
principles  of  composition  in  general;  and  in  the  nature  and 
variety  of  the  examples  he  adduces,  and  the  acuteness.  aod 
deUcacy  of  the  criticism  he  employs,  Mr.  Tytler  seems  to-  iQe 
to  have  made  use  of  one  of  the  happiest  methods  to  lead  t^ 
minds  of  his  readers  to  a  sense  of  those  fine  and  evanes^cent 
beauties  in  composition,  which  abstract  language  can  sq  imp^t- 
fectly  express,  and  which  affords  the  best  preparation,  i^ot  9iuy 
for  the  task  of  translation,  but  for  the  higher  purpose  of  origuuJ 
composition. 
The   '^  Essay  on  the  Principles   of  Translation "  ha^,  now 

Eassed  through  five  editions,  in  each  of  which  the  author  ,laui^ 
een  anxious  to  repay  the  approbation  of  the  public^  by  iji^e 
additions  he  has  made ;  and,  after  the  eii:perience  of  15  ye;q|8, 
it  may  now  be  considered  as  one  of  the  standard  worki^  ipf  ' 
Endish  criticism. 

While  Mr.  Tytler  was  thus  actively  and  usefully  employed, 
the  government  of  Scotland  began  to  consider  him  as  one  who 
was  fitted  to  share  in  its  administration ;  and  Lord  Melville 
thought  himself  now  entitled,  by  the  character  which  Mr,  TV  tier 
had  established,  to  testify  to  the  pubUc  the  sentiments  of  his 
private  friendship.  His  practice  at  the  bar,  though  not  exten- 
sive, had  been  respectable ;  and  in  the  conduct  of  it  he  had 
shown  sufficiently  the  talents  he  possessed  for  business.  His  . 
honour  was  high  ;  his  integrity  acknowledged  ;  and  his  manners 
amiable  and  coociliating.  His  poUtical  opinions  were  those  of 
hereditary  loyalty  ;  and  in  the  acceptance,  therefore,  of  office^ 
he  had  none  of  those  sacrifices  of  principle  to  make  by  which 
the  course  of  poUtical  ambition  has  been  sometimes  degraded. 
.  In  the  year  1790,  he  was  appointed  Judge- Advocate  of  Scot* 
land,  in  the  room  of  Mr.  Charles  Hope. 

The  ofiice  of  Judge-Advocate  it  had  hitherto  (I  believe)  been 
jisual  to  execufe.  .by  deputy  ;  but  Mr.  Tytler  was  not  of  a  cjia- 
lacter  to  make  a,ny.  compromise  with  duty,  or  to  accept  of  o£6^« 
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without  accepting  of  all  its  obligations.  H^  made  h  his  bHsmess, 
therefore,  to  attend  upon  every  trial :  he  gave  to  every  case  his 
'inost  careful  and  considerate  attention ;  and  so  aiocious  was  he 
tO'fiilfil  his  duty  to  the  utmost,  that  he  took  the  trouble  of- draw- 
;ittg  up  for  his  own  direction,  a  "  Treatise  upon  Martial  Law/' 
*frtiich  afterwards,  when  he  retired  from  the  office,  he  gave  to 
iiie  public,  and  which  has  (I  understand)  been  found  of  the  most 
impd^tant  use  in  the  decision  of  cases  of  this  kind. 
^  Into  the  detail  of  Mr»  Tytler's  conduct  in  the  discharge -of 
'thii*  delicate  but  important  office;  it  would  be  presumptuous  m 
hAt  U>  enter ;  but  I  may  be  permitted  to  relate,  from  his  corre- 
i^ridence,  a  single  incident,  which  illustrates  both  the 
/conscientiousness  with  which  he  discharged  his  duty,  and  the 
*ftfspect  in  which  his  opinion  was  held  by  those  who  were  then  at 
ttk  head  of  the  mihtary  department. 

■  '•A  coort-martial  had  been  held  at  Ayr,  witK  the  sentence  of 
'Which  Mr.  Tytler  was  extremely  dissatisfied  ;  and  to  the  injustice 
*Sf  Which  he  had  anxiously,  but  in  vain,  endeavoured  at  the  time 
^  av^aken  the  attention  of  the  Court.     Upon  transmitting  the 
'proceedings  to  London,  Mr.  Tytler  thought  it  his  duty  to  com- 
municate the  grounds  of  his  dissatisfaction  with  the  sentence  tx> 
'''Sir  €harles  Morgan,  then  Judge-Advocate-General,  and,  iniiie 
'toost  earnest  terms,  to  implore  his  attention  to  the  case,  if  his 
Majesty  should  (as  was  probable)  refer  it  to  his  decision.     Sir 
^CHarleis  Morgan  cheerfully  undertook  the  revision  of  the  case  : 
^'iSs  opinion  coincided  in  every  respect  with  that  of  Mr.  Tytler ; 
'^ithd  to  the  letter  in  which  Sir  Charles  communicated  to  him  his 
Ufalesty's  disapprobation  of  the  sentence,  Mr.  Tytlfer  added  the 
"foBowing  note  :  "  I  have  thus  had  the  satisfaction  X>(  jproCuring  • 
from  his  Majesty  a  disapproval  of  this  very  unjustsi^htence^  and 
'i'tectification  of  it  in  every  point  where  it  was  wrdng.^ 
Mn  the  year  1792  Mr.  Tytler  had  the  misfortune  to  lose  his  ^ 
fkth^,  at  the  advanced  age  of  81.     Of  the  character  of  this 
excellent  man,  the  Society  already  possesses  a  desCriptibn  by 
Mr.  "Mackenzie,  which  no  one  will  attempt  to  improve.  /Hie 
loss  to  his  son  was  of  a  kind  which  it  is  the  fortune  of  few  men 
to  experience.    Their  connexion  had  subsisted   for  the  lojig 
perioa  of  45  years,  undiminished  by  distance,  and  unbrokto  by 
misunderstanding;  and  there  was  so  singular  a  correspondence 
in  their  tastes,  their  pursuits,  their  principles,  arid  even' their 
prejudices,  that  Mr.  Tytler  felt  he  had  not  only  lost  yfetHer^  Wit 
liis  best  and  oldest  friend.    His  first  employipeiit.w^^  to  desi^ 
a  little  monument  to  his  memory,  which  he  itfoh  scfter  eiredted  m 
'  the  pleasure-grounds  of  Woodhouselee,  upon  a  spot'  Wfiidi  Ms 
father  had  particularly  loved;   and  he  engraved  iip6n  it;\'1ihe 
following  inscription,  which  so  "well  expresses  tike  flhffl  tteder- 
Tiess  of  the  author,  and  so  happiiyobeys  thiftt  p^iNbfdiinrf  and 
nieifciful' propensity  of  sorrow,  which  leadi^  us*sml  to  ffllthj^. 
scenes  we  love  with  the  presence  of  t]l;xo&^  v^^\vaN^\Q%x« 

2^1 
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MS. 
GUUELMI  TYTLER,  de  WoodHonselce^ 
III  L.  P«  F»  ■ 


Ed  viride&  arasy  en  banc  quam  ponimusarDam,  .,J 

Tn,  ill  ex  manibus  respice  dona.  Pater  I 

Sic,  venerande  Senex,  olim  qoa  nira  plaeebant  ■  '■■■'■i  ''^^ 

Sint  eadem  bujto  nunc  decorata  tuo.  >'< ''j;n 

NeveTibi  desit  post  fonerasueta  voloptas,  .    \  'fu,'^7 

Proximo  ab  ambroso  cantet  avic  nemore,  ^    n 

Btqai  Te  placido  lenibat  murmure  rivui,  ■;    •  i...  i   I 

Dolcia  perpetuis  sonnia  portet aqais.  ,  .    ..    '^'>h! 


By  the  death  of  his  father^  Mr.  Tytler  had  succeeded  /t(>tii«' 
QState  of  Woodhouselee ;  and  some  years  before  that  pefi<>d 
Mrs.  lytler  had,  in  a  similar  manner,  succeeded  to  the  pat^nifiil' 
eetate  of  .^al^ain,  ia  Inyemeds*-shire.    He  was  now  in  circuttt^- 
stances  of  affluence — ^his  friends  were  numerous— his  own  dispo^ 
sition  in  the  hi^est  degree  hospitable  and  kind — and  he  feU 
himself  at  hbertj  to  attempt  to  realise  some  of  those  yisicNis  of 
retired  and  rural  happiness  which  had  long  played  in  hiii  imogi^ 
nation^  and  which  form,  perhaps,  one  of  the  earheot  reveiricid'iilf' 
eyery  generous  or  cultivated  mind.    He  be^an,  therefoi^,  cmSsi^^; 
diately  to  embellish  his  grounds,  to  extend  his  plantations,  ^piif^ 
in  the  enlaigement  of  his  nouse  to  render  it  more  adequate  toihi' 
purposes  of  hospitality ;  and  in  the  course  of  a  short  period^'  'h^'^ 
succeeded  in  creating  a  scene  of  rural  and  domestic  happl^^ttk^ 
which  has  seldom  been  equalled  in  this  country,  and  whiiek,  ^W^' 
the  warm-hearted  simplicity  of  Scottish  manners,  added  sctii^r 
what  of  the  more  refined  air  of  classical  elegance.    It  was  hei«^^ 
from  this  period,  that  all  his  hours  of  enjoyment  were  pa£sed<A-^ 
that  all  his  works  were  composed — and  mat,  in  the  bosom  of  bin 
family,  and  amid  the  scenery  and  amusements  of  the  comitry,  » 
he  found  the  happiness  that  was  most  congenial  to  his  character 
and  disposition. 

His  .mominff  hours  were  uniformly  given  to  study ;  but  hiil' 
studies. were  of  a  nature  that  tended  rather  to  animate  than  t/^ 
fetigue  his  mind.  It  was  not  in  abstract  or  metaphysical  specvb- 
Iatton/3  he  ¥ra8  engaged,  where  the  understanding  only  is  exer- 
cised, and  where  the  progress  of  discovery  is  so  little  nropordoned 
to  ihe  time  or  labour  that  is  employed ;  nor  in  works  of  imagi-" 
nation^  where  the  mind  is  ever  in  pursuit  of  that  ideal  excellefioe 
which,  it  is  never  destined  to  attain.  The  historical,  the 
antiquaiian,  or  the  critical  studies,  in  which  he  was  enga^ed^ 
required  no  painful  concentration  of  thought,  and  no  labonoos' 
Jirocesses  of^reaJsoning.  They  related  to  the  deeds  and  language 
of  men^  \rhere  it  was  not  the  imderstanding  alone  that  was 
employed,  but  where  the  imagination  and  the  heart  w>ere  perpe^ 
tua&y  exercised ;  and  he  could  rise  from  them,  to  the  comnMn 
business  or  offices  .of  bfe,  viith  a  mind  undistiaoteid  hy  doubts  ' 
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and  unfatigaed  by  abstraction*    The  employments  to  which  he 

fave  his  hours  of  exercise  were  of  the  same  gentle  and  cheerful 
ind.  He  had  httle  relish  for  the  sports  of  the  field,  miless 
angling,  in  which,  Uke  the  amiable  and  contemplative  Walton, 
he  had  from  his  early  days  delighted ;  but  he  took  great  dehght 
in  gardening,  in  the  embellishment  of  his  pleasure-grounds,  and, 
niore  than  all,  in  improving  the  dweUings,  and  extending  the 
comforts  of  his  cottagers — an  occupation,  in  which  taste  so 
fortunately  combines  with  beneficence,  and  in  which,  for  all  the 
labour  or  expense  he  bestowed,  Mr.  T^tler  found  himself  every 
day  rewarded,  by  seeing  the  face  of  nature  and  of  man  bright- 
6Q)mg  laround  him. 

}  {The  society  that  assembled  at  his  table  was  the  best  that  at 
tJmt  period  this  country  afforded — ^his  own  family-relations — ^the 
fkmilies  of  the  neighbouring  proprietors  in  the  populous  county 
of  l\Iid-Lothian — most  of  the  men  eminent  in  B(»ei^e  or  in  Hte-^ 
rtlUire,.!  of  which  our  metropolis  was  then  so  profuse — tod 
<]ffK^a9ioiiaHy  those  strangers  of  distinction  whom  the  love  of 
science  or  of  nature  had  induced  to  visit  Scotland.  His  hospi*- 
tiHty.  was  cordial,  but  unobtrusive — his  attentions  were  bo 
unofittesntatious  diat  his  visitors  found  themselves  at  once  at 
borne ;  and  be  himself  appeared  to  them  in  no  other  U^ht  than 
asiiihe  most  modest  guest  at  his  own  table.  The  conversation 
wlucb.he  loved  was  of  that  easy  and  unpremeditated  kind  in 
wj^ch  a^I  could  partake,  and  all  enjoy.  To  metaphysical  discus- 
si^,  <>r  pditical  argument,  he  had  an  invincible  dislike ;  but  ht 
gla4ly  entered  into  all  subjects  of  literature  or  criticism ;  into 
discussions  on  the  fine  arts,  or  historical  antiquities,  or  the 
liter&iy  inteHigence  of  the  day ;  and  when  subjects  of  wit  or 
humour  were  introduced,  the  hearty  sincerity  of  his  laugh,  the 
readiness  of  his  anecdote,  and  the  playfumess  of  his  fiincy, 
showed  to  what  a  degree  he  possessed  tlie  talents  of  society. 
His  sense  of  humour  was  keen,  but  at  the  same  time  charaot^- 
isjic :  it  was  the  ludicums,  rather  than  the  ridicultms,  in  cha- 
racter or  in  manners,  which  amused  him :  those  excesses  rather 
of  the  amiable  than  of  the  selfish  or  soidid  passions,  which  are 
observed  with  a  sentiment  of  tenderness  as  wiell  as  of  disappro^ 
bsglson,  and  which  the  poet  has  so  happfly  expressed  by  the 
phrase,  circum  prtRcordia  ludit.  The  humour  of  most  men  is 
unhappily  mingled  witii  quaUties  which  add  little  to  the  amiable- 
ness,  and  still  less  to  the  respectabiUty  of  character.  From  the 
^yest  conversation  of  Mr.  Tytler,  on  the  contrary,  it  was 
im|iosgible.to  rise,  without  a  higher  sense  of  the  purity  of  his 
taste  and  the  benevolence  of  Ins  nature. 

{li^  evenings  were  always  passed  in  the  midst  of  his  family, 
eitbof  in  joiinng  them  in  tile  little  family  concerts  with  wfaic% 
likf^r.^  mther,,  he  always  wished  to  close  the  day,  or  in  readiof^ 
a!oiviA:.ia  tluini  9omr  of  those  works  by  w\iVjSi  \ifc  ^tM^  ^«^ 
tastes  or  tlieir  minds  znight  be  improved  \  ot,  x^A.  xmSt^'opffofiB^ 
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when  none  but  his  more  intimate  friends  were  present,  in  shar- 
ing with  his  younger  children  in  those  various  youthfiil  amuse- 
ments which  contribute  so  much  to  the  gaiety  of  domestic  lift, 
and  in  which  the  affections  of  kindred  and  the  love  of  home  aafe 
80* well,  though  so  insensibly,  cultivated. 

Of  this  scene  of  simple  and  virtuous  happiness  there  are  some 
present  who  will  not  easily  part  with  the  remembrance,  though 
accompanied  with  the  melancholy  reflection,  that  they  can  meet 
it  no  more ;  and  Mr.  Mackenzie  will,  I  trust,  forgive  me  fer 
reminding  him  of  an  expression  which  he  used  to  me  lAany 
years  ago,  when  I  accidentally  met  him  upon  tlie  road  as  he 
was  returning  from  Woodhouselee,  and  which  conveys  so  miioh 
better  than  any  thing  I  can  say,  the  character  of  the  scene.  ^M 
hope  (said  he)  that  you  are  going  to  Woodhouselee;  fdriio 
man  can  go  there  without  being  happier,  or  return  from  it  Wit^i- 
out  beiag  better.'*  ■ 

To  this  picture,  however,  there  is  yet  another  feature  ^£0  be 
added:  it  is  in  the  sentiments  with  which  Mr.  Tytler  felt'lhe 
prosperity  he  enjoyed.  -In  the  httle  MS  volume  from  whicU  I 
nave,  formerly  quoted  (and  from  which  I  should  more  freqn^ntly 
quote,  if  I  did  not  feel  it  a  kind  of  profanation  to  expose' toi^e 
eyes  of  the  world  that  train  of  secret  thought  which  was  intended 
only  for  the  eyes  of  his  children),  I  find  the  following  passftge, 
ifor  the  introduction  of  which,  I  am  sure  I  need  no  apology^  aMd 
which  expresses,  in  a  manner  which  no  biographer  can  do,  tke 
governing  principles  and  persuasions  of  his  mind.  It  was  writ- 
ten on  his  birth-day,  Oct.  15,  1795.  >  ■■ 

"  I  have  this  day  (says  he)  completed  my  48th  year,  and  the 
best  part  of  my  life  is  gone.  When  I  look  back  on  what  is 
past,  I  am  humbly  grateful  for  the  singular  blessings  I  have 
enjoyed.  All  indeed  that  can  render  life  of  value  has  be^n 
mme.  Health,  and  peace  of  mind;  easy,  and  even  affluent 
circumstances  ;  domestic  happiness ;  kind  and  affectionate  rela- 
tions ;  sincere  and  cordial  fnends  ;  a  good  name  ;  and,  I  trust 
in  God,  a  good  conscience.  What,  therefore,  on  earth  have  I 
more  to  desire  ?  Nothing :  but  if  He  that  gave  so  please,  and  if 
;  it  be  not  presumption  m  me  to  pray — a  continuance  of  those 
blessings.  Yet,  it  it  should  be  otherwise,  let  me  not  repine.  I 
bow  to  His  commands,  who  alone  knows  what  is  best  for  his 
preatures ;  and  I  say  with  the  excellent  Grotius, 

«•  •  ■ 

^*  H^ctenus  ista }  latet  sors  indeprensa  futuri : 
Scit,  qui  &ollicitum  me  Tetatesse,  Deub. 
Due  e:fDi(or  memagne !  Seqnar,  quocunque  vocabor, 
Seu  Tu  IsBta  mibi,  seu  mihi  dura,  paras.— 
ibiittU  in  hac  vita  ?  Maneo,  partesque  tuebor 
Quas  dedcrls.     Revocas,  Optime?    Promptos co,*' 

The  melancholy  change  for  which  Mr.  Tytler  seems  thus  to 
htLve  prepared  his  luuvA  "was  sooii  to  \akfc  ^\%.w»    In  the  autumn 
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.  of  the  year  1796  he  was  seized  with  a  long  and  dangerous  fever, 
accompsuiied  with  deUrium^  and  tending  frequently  to  relapse. 
Under  the  anxious  care  of  his  friend  and  physician  6r.  Gregory, 
he  recovered  from  the  fever ;  but  in  one  of  the  paroxysms  of 
the  disease,  he  had  the  misfortune  to  rupture  some  of  the  blood- 
tvessfek  of  the  bladder — an  accident  which  not  only  protracted 
liis  recovery  at  the  time,  but  which  threatened  to  degenerate 
:into  one  of  the  most  painful  diseases  to  which  the  human  frame 
is  subject. 

y.  In  the«tate  of  weakness  and  suffering  which  succeeded  this 
._  severe  illness,  Mr.  Tytler  was  for  a  long  time  incapable  of 
pi!(9twmingto  his  professional  studies :  but  his  mind  was  incapable 
]  of  inactivity  ;  and  he  turned  willingly  to  those  pursuits  in  natural 
-^history  which  had  formed  the  amusement  and  the  dehght  of  his 
ijroudi,  and  which  are,  perhaps,  of  all  others,  the  most  suitable 
to  the  grateful  feelings  of  convalescence. 

.  J  J\mong  the  works  with  which  he  now  amused  himself  was  the 

.0iiee  :  celebrated  treatise  of  Dr.  Derham,  entitled  **  Physico- 

]  Tbeqlogy."     In  perusing  it  again,  with  all  the  affecting  associa- 

4ion9yWhich  the  past  and  the  present  afforded  him,  he  could  not 

-'but  lament  that  it  was  in  some  degree  rendered  obsolete  by  the 

Monumerable  discoveries  with  which  science  has  beenr  enriched 

.  «ani^  its  publication,  and  that  its  popularity  among  those  to 

:)iiRhom  it  might  be  most  serviceable  was  restramed  by  tne  number 

,iof  Latin  quotations  which  remained  without  a  translation.    It 

MDCcurred  to  him  that  his  hours  of  convalescence  could  not  be 

better  employed  than  in  remedying  these  defects,  and  in  thus 

eKteiiuiing  the  usefulness  of  a  work  of  which  he  had  himself  felt 

-  the^alue.    ITiis  pleasing  and  imfatiguing  task  he  executed  with 

hi0  usual  ardour,  and  prehxing  to  it  a  short  but  valuable  disserta- 

tie^.oxk  Final  Causes,  pubhshed  it  in  the  year  1799. 

.  Of  this  work  it  is  unnecessary  for  me  to  enter  into  any  further 
detail ;  but  I  cannot  omit  a  passage  relating  to  it  which  I  find 
among  Mr.  Ty tier's  papers,  and  which  marks  distinctly  the 
great  principle  by  which  his  studies  as  well  as  his  conduct  were 
governed. 

^*  Of  all  my  hterary  labours  (says  he),  that  which  affords  me 

the  most  pleasure  on  reflection  is  the  edition  which  T  published 

.of.  '. Derham's  Physico-Theology.'    The   account  of  the  Life 

and  Writings  of  Dr.  Derham,  with  the  short   dissettation  on 

Final  Causes,  the  translation  of  the  notes  of  tlie  author,  and  the 

additional  notes,  containing  an  account  of  those  more  modem 

discoveries  in  the  sciences  and  arts  which  tend  fuither  to  the 

illustration  of  the  subjects  of  the  work,  are  all  the  original  matter 

of  the  edition  to  which  I  have  any  claim ;  so  that  the  vanity  of 

authorship  has  a  very  small  share  in  the  pleasure  I  enjoy  from  it. 

•But  when  engaged  in  that  work,  I  had  a  constant  sense  that  I 

-fPvai^w^eqoapToyed  in  contributing,  as  far  as  lay  in  my  ijow^c;  \j^ 

>r  tho^,  fffi^fi  and  ■,  wpble  ends  wlucli  tiua  tclo^I  ^qtxSk^  \s>asi.^x<^' 
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po«^  in  his  labours^  l^  enforcing  on  the  minds  of  mankiiid  the. 
coirviction  of  an  all-wise  and  all-beneficent  Author  of  Nature.- 
The  demcmi&trationy  in  shorty  of  that  great  and  centnd  truth,  on 
which  depends  our  present  happiness  and  our  future  hopeaj 
SUnce  the  pubUcation  of  this  edition^  some  other  excellent  worlqi' 
have  appeared  upon  the  same  subject,  from  which  many  valuaUe.» 
additions  may  be  made  to  the  Notes  on  Derham,  and  I  intend^ 
aoeording^y,  to  make  those  additions,  if  a  new  eiUtion  shovld  he{ 
wanted  in  my  Ufetime."  '   1.1 

'  The  year  1799  was  distinguished  by  the  s^tation  of  the  great 
question  with  regard  to  the  Union  with  Ireland ;  and  in  attend-: 
ing  to  the  debates  it  occasioned,  Mr.  Tytler  thought  that  no  viei^ 
of  the  subject  could  be  better  fitted  to  conciliate  the  &asB€tBl<^ 
die  Irish  peo|de  to  this  important  measure,  than  a  representation! 
of  the  benefits  which  Scotland  had  derived  from  the  Union  witib 
En^and.  These  observations  he  threw  into  the  form  of  a  letter;' 
and  "they  were  published  at  Dublin,  with  the  title  of  **  Irefauui 
M\)fiti&ig  by  Example ;  or,  the  Question  considered.  Whether 
SeotfaUid  haas  gained  or  lost  by  the  Union  1"  Of  this  little  walk. 
it  is  enough  to  say,  that  such  was  its  merit,  or  itspc^MdaiilVM 
diat  three  thousand  copies  were  sold  upon  the  day  of  its  pub&w 
oation.  .  •  =    ■  -'^-ioi 

•  In  the  year  1801,  a  vacancy  occurred  in  the  Bench  of  •thei 
Court  of  cession^  by  the  death  of  Lord  Stonefidd.  The  fiiexukj 
-ship  of  Lord  Mel  vine  had  a  new  opportunity  for  its  display:;  aad- 
the  friends  of  Mr.  Tytler  had  now  the  satismction  of  seeing  him 
elevated  to  the  highest  honours  of  his  profession.  On  the  2d  of 
February,  1802,  he  took  his  seat  upon  the  Bench  with  the  title 
of  Lord  Woodhouselee. 

Of  Lord  Woodhouselee^s  qualifications  for  this  important 
office,  it  would  be  presumptuous  in  me  to  o£Per  any  opinion ;  and 
I  .ftid,  with  gratitude,  that  it  is  unnecessary,  as,  of  all  the  honours 
tdhijeh  the  Government  of  this  country  has  to  bestow^  tfaoM 
wfaick  have  been  in  the  estimatiDn  of  the  public  most  purely 
Wttfn,  and  most  honourably  worn,  are  those  which  belong  to  the 
Administration  of  Justice.  He  brought  not  to  the  Bench^  indeed^ 
either  that  j^found  acquaintance  with  the  details  of  law,  which 
boithing  but  continued  ajud  extensive  practice  can  give ;  nor  that 
aaetaphysical  acuteness,  which  so  oflen  seeks  to  distinguish 
itsekf  by  subtlety  of  distinction,  or  novelty  of  interpretation ;  nor 
that  impatient  eloquence  which  loi^es  to  find  in  the  most  trivial 
Ottses^  aa  of^ortunity  for  its  own  display.  But  he  brought  to  it 
quahties,  in  a  country  like  this,  of  higher  value,  and  of  moss 
genuine  iisefulness,*^a  just  and  enlightened  admiration  of  the 
taws  hc^  was  called  to  administer, — ^the  most  conscientious 
j^atienoe  in  the  investigation  of  truth, — and  a  mind  incapable 
other  of  being  intimi&ted  in  the  discharge  of  dnty,  by  the 
dread  of  censure,  or  of  beiBff  misled  by  die  love  of  praise,  in 
Ai$  jeoodoot  on  Ihte  Benx^  tbu^  doAs^fitenstio  integrity  and 
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mddesty  of  hia  nature  were  apparent.  In  this,  as.  m  aU  other 
situattons,  hm  highest  ambition  was  to  be  par  nesotiu^  nok 
suproy — to  be  able  to  fWil  his  duty  without  seeking  for  personal 
£anis ;  and  to  accommodate  his  conduct,  not  so  much  to  the 
<qiinion  of  men,  as  to  that  higher  standard  which  existed  in  his. 
09to  bmeast.  There  were,  however,  occasions  when  his  poweiar 
i^bremore  peculiarly  called  forth ;  and,  upon  some  of  these  ap» 
|Karsiince»  from  the  Bench,  theie  are  many  of  us  who  can  re^ 
member  the  high  praise  that  was  bestowed  by  the  late  Lord  Pr&- 
8iidi£iit:B]air,-«-a  man  whose  praise  was  fame,  and  who  was  of 
t<]^0i  proud  an  integrity  to  bestow  it  where  he  d^d  not  feel  it  was 
deserred;  r 

1  jEfom  the  period  of  his  elevcUiion  to  the  Bench,  Lord  Wood>* 
houselee  devoted  his  time  exclusively,  (while  the  Courts  were 
cdtting)  to  the  business  that  arose ;  but,  during  the  vacations, 
be:WQis  always  happy  to  return  to  his  private  studies.  The  sdli- 
ttidift  of  the  country  (to  which  he  then  always  retired)  invited 
hml'tQ  hibQiur;  ana  as  he  was  now  free  from  his  academical 
eabgagemetitSi  and  from  that  continued  attention  which  the  imr 
pvpi^ieiaQent  of  his  lectures  occasioned,  he  had  time  to  return  to 
WEJ  consideration  of  some  of  the  literary  projects  which  he  had 
formed  in  his  earlier  days,  and  which  he  hoped  be  mi^t  now 
beiable  to  resume.  One  of  these,  I  find,  was  the  literary  and 
Blihtiotl  life  of  Buchanan ;  a  subject  whK^h  Was  inteiresting  to 
tiiia  from  mai^  associations,  and  in  which  be  proposed  to  da 
ample  justice  to  his  genius  as  a  poet,  and  his  merits  as  a  histor* 
fliaii,  rat  t»  examine,  with  firmness  and  accuracy,  his  conduct 
ail. a  man,  and  as  a  politician. 

Another  was  to  give  a  faithfiil  translation  of  Camden's  Annak 
o£  Elizabeth,  illustrated  with  notes,  and  comparing  it  with  the 
best  accounts  of  her  time  that  have  since  been  pubhshed.  Hie 
subject  had  been  .suggested  by  Dr.  Campbell  in  the  Biographic 
Btitamiica,  and  in  the  view  which  Lord  Woodhouselee  tooi  <if 
k;'  it  promised  him  the  opportunity  of  exhibitizig  a  fiiller  and 
fuisre  ndtkful  picture  of  that  interesting  period  in  English  hisf 
tory;  than  bad  yet  been  accompUshed  m  any  one  pexformance 
ih  onr  language.  The  most  important,  however,  of  these  lite*' 
raiy  projects,  was  that  of  a  continuation  of  Lord  Hailes's  Amnds 
of  Soodiaiid,  from  the  period  when  Lord  Hailes's  resetarches 
dosed,  to  tiie  accession  of  James  VL  to  the  Crown  of  Englsind ; 
fa;  work  to  which  no  common  talents  were  adequate,  and  of  thie 
difficulty  of  which  no  stronger  evidence  can  be  given,  than  ti»t^ 
kowever  desired,'it  has  yet  remained  unattempted.  . .;  -Lt|' 

-  All  these  ^rqjects,  however,  yielded  to  another,  wliidi  was 
jnnch  mope  interesting  to  Lord  Woodhouselee  himself/ iandv.td 
.the  accomplishment  of  which  he  was  animated  by  something 
avore  Ihan  the  hope  of  Uterary  famse, — ^this  was  the  Lifb  of  Us 
Mrliest  .&iend  am  patron  Lord  Kiunes.  '*  He  had  wait^  <$i& 
baosaffi^  ^irilli  hia'.iis«al  modest^)  foT  xnoti^  ^^ux  ^«si^  '')^«»^v^ 
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the  hope  of  its  fallmg  into  abler  hands. "  He  W2m  now  nuB^d  to 
the  same  Bench  which  had  been  dignified  by  the  preeeaoe  of 
Lord  Kames;  and  the  bosiness  in  which  he  was  engaged 
served  every  day  to  brins  him  to  his  remembrance,  and  to^aronl 
him  new  opportunities  oi  ^pretiating  his  learning  and  his  eenias. 
from  this  fortunate  concurrence  of  circumstances.  Lord  Wooc^ 
houselee  felt  himself  emboldened  to  undertake  the  tasky  and 
having  determined  upon  his  plan,  he  entered  with  eagemeoi 
upon  ike  study  of  his  works,  and  the  collection  of  materials; 
and  in  the  course  of  the  vacations  of  only  four  years,  he  was  aUe 
.to  accomplish  his  design.  The  work  was  finally  published  in 
two  volumes,  q[uarto,  in  the  year  1807,  with  the  title  of  ",  Me*- 
moirs  of  the  Life  and  Writings  of  Henry  Home,  Lord  Kamea.'^ 

It  is  impossible  not  to  admire  the  motives  which  led  Lord 
.Woodhouselee  to  this  undertaking,  and  it  is  impossible  also  not 
to  respect  the  ability  with  which,  amid  the  distractions  of  public 
business,  and  the  sufferings  of  infirm  health,  h^  has  been  able  to 
.execute  it ;  yet  1  know  not  if  the  friends  of  Lord  WoodhoBsen 
lee's  Uterary  fame  have  not  some  reason  to  lament  his  choice  of 
a  subject ;  and  there  are  circumstances  in  the  extent  and  variety 
of  Lord  Karnes's  powers,  which  seem  to  me  to  place  him  almoi 
beyond  the  reach  of  the  biographer.  ,1: 

The  fortunate  subjects  of  biography  are  those  where  some 
powerful  and  uniform  interest  is  maintained,— where  great  nuncfa 
are  seen  advancing  to  some  lofl^  and  determinate  object,— -aifi 
.where,  amid  the  toils  or  the  difficulties  they  have  to  encounter, 
the  wind  of  the  reader  feels  somewhat  of  the  same  anxious  and 
unbroken  interest,  with  which  we  follow  the  progress  of  the 
drama,  or  the  narrative  of  the  epic  poet.  The  lives  of  con- 
querors, and  of  legislators,-— of  discoverers  in  science,  or  of  inr 
ventors  in  the  arts,— «of  the  founders  of  schools  in  philosophy, 
or  of  sects  in  religion,  it  is  impossible  even  for  the  rudest  hand 
to  trace,  without  awakening  an  interest  which  all  men  can  un- 
derstand, and  in  which  all  can  participate ;  and  even  the  history 
of  inferior  men  can  yet  always  be  made  interesting,  when  one 
object  of  ambition  is  seen  to  be  steadily  pursued,  and  one  cor^ 
respondent  sympathy  is  awakened.  Of  this  unity  of  pursuit, 
and  of  interest,  the  Ufe  of  Lord  Kames  was  singularly  destitute. 
There  ¥ras  a  vigour  in  his  powers,  and  an  elevation  m  his  am- 
bition, that  were  incapable  of  being  restrained  within  the  limits 
of  any  one  pursuit ;  and  he  seems  to  have  felt  it  to  be  his  pe- 
.culiar  destiny,  to  take  the  lead  in  every  science  by  which  the  re- 
putation of  his  country  could  be  exalted,  and  in  every  art  1^ 
which  its  prosperity  could  be  increased.  To  delineate  the  pro- 
gress of  such  a  mind, — to  follow  his  steps  in  all  tlie  vanous 
"itelds  of  inquiry  through  which  he  travelled, — to  mark  with  pre- 
ciaon  the  accessions  that  science  derived  from  his  labours,  or 
the  9rts  from  his  suggestions,  was  a  task  to  the  execution  of 
i^hicb  few  men  could  bring  adec^uate  knowledge  or.c£q>acity; 
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endj  even  if  it  eonkt  have  been  executed,  there '  were  s^  tevren 
readers  who  could  preserve  any  continuity  of  interest  in  a' pro^ 
gres§  so  eccentric  y  or  be  able  to  m^ke  perpetual  transitions  iroiti 
file  subtleties  of  metaphysics  to  the  details  of  husbandry,  or 
firom  the  refinements  of  philosophical  criticism  to  the  technical 
tfuestions  of  Scotch  law.  The  emblem  of  Lord  Karnes's  genito^ 
tras  notthat  of  the  Ganges  or  the  Indus,  which  roll  forward 
4keir  ccmdensed  streams,  and  fill  the  eye  of  the  spectator  with 
thmr  simple  and  increasing  majesty;  but  that  of  the  Rhine  or 
the  Nile,  which  divide  the  volume  of  their  waters  into  innume-* 
rable  branches,  and,  while  they  fertilize  a  wider  surface,  vet 
perplex  the  eye  that  labours  to  number  and  pursue  them.  What 
fidelity  and  aifection  could  do  upon  a  subject  so  difficult.  Lord 
'Woodhouselee,  I  apprehend,  has  done.  He  has  given  the  por- 
trait of  Lord  Karnes,  with  all  his  various  and  characteristiu 
ieatures  ; — he  has  surrounded  him  with  his  contemporarieSy  and 
sketched  out,  in  many  pleasing  and  interesting  details,  the  lite- 
rary history  ^  the  age  in  which  he  lived ;— and  his  work,  like 
those  of  Plato  arid  of  Xenophon,  will  descend  to  posterity  with 
atx*  interest  which  no  other  can  now  possess,  that  of  bein^  exe*- 
leuted  from  the  Uving  subject,  and  of  blending  the  veneration  of 
the  disciple  with  the  fidelity  of  the  historian.  :    .    ! 

:..  In  the  year  1811,  Lord  Woodhouselee  was  appointed  toTthe 
^Justiciary  Bench,  on  the  elevatiCfn  of  the  Lord  Justice-Clerk 
Siope  to  the  President's  chair. 

.7'.  Although  Lord  Woodhouselee  was  now  advancing  in  age,  and 
his  strength  decUning,  yet  the  publication  of  the  Memoirs  of 
Lord  Karnes  did  not  put  a  period  to  his  hterary  activity.  It 
was  now  too  late,  indeed,  for  him  tp^resume  any  of  the  hterary 
projects  which  he  had  once  hoped  to  accomphsh  :  but  he  xe- 
tcDmed  willingly  to  another  occupation,  with  wnich  he  had  always 
intended  to  close  his  literary  career.  This  was  the  revision  of 
his  lectures  upon  history.  In  the  composition  of  these  lectures, 
the  best  years  of  his  life  had  been  employed>  and  at  thedistsjace 
of  time  that  had  intervened,  he  was  now  able  to  review  them 
with  the  eye  of  impartial  criticism,  and  to  make  such  additiooss 
or  alterations  as  might  better  fit  them  for  that  general  usefcdness 
for  which  they  were  originally  intended.  To  this  pleasing  oocur 
pation  all  his  remaining  seasons  of  leisure  were  devoted;  aiid 
with  the  usual  cheerfulness  of  his  temper,  he  flattered  himself 
that  he  might  be  able  to  accomplish  a  revision  of  the  whole  of 
the  lectures  that  composed  his  Academical  Course.  As  the* 
first  great  subject  of  these  lectures  related  to  Grecian  History, 
he  now  began  anew  the  study  of  the  Greek  historians  ;  and  as 
his  views  included  the  history  of  science,  of  literature,  and  of  the 
fine  arts,  he  was  led  insensibly  to  the  study  of  tfte  morahsts,  the 
orators,  and  the  poets  of  that  interesting  period*  So  fascinating 
to  hii^  mind  was  the  occupation)  that,  in  the  course  of  a  few  va^ 
.eations^  he  was  aUe  to  compose  anew  t!he  ^wW^^  ^  \cak\^t:X3QBL«»> 
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upon  Grecian  History,  and  to  be  rewarded  by  that  peculiar 
deUght  (which  has  been  so  often  observed  in  the  later  years  of 
Kteraiy  men),  the  delight  of  i'etuming  again  to  the  studies  of 
their  youth,  and  of  feeling,  under  the  snows  of  age,  the  cheerftd 
memories  of  their  spring. 

In  the  year  1812,  the  death  of  his  friend  and  relation  General 
Sir  James  Craig  (the  late  Governor  of  Canada),  and  the  property 
to  which  he  succeeded  by  his  will,  rendered  it  necessary  for 
Lord  Woodhouselee  to  undertake  a  journey  to  London.     As  Sir 
James  Craig  had  been  distinguished  by  tlie  Order  of  the  Bath, 
it  became  the  duty  of  Lord  Woodhouselee,  as  his  nearest  rela- 
tion^ to  return  to  the  Prince  Regent  the  ensigns  of  the  Order ; 
and  for  this  purpose  his  Royal  Highness  was  pleased  to  grant 
him  an  audience.     Of  this  interview  Lord  Woodhouselee  always 
spoke  with  gratitude,  not  only  as  it  afforded  him  the  opportunity 
or' observing  that  dignified  courtesy  by  which  the  manners  erf* 
the  Prince  Regent  are  distinguished,  but  as  it  showed  him  thar 
intntote  acquaintance  which  his  Royal  Highness  possessed  with- 
regard  to  the  affairs  of  Scotland,  and  the  interest  which  he  topl^. 
in  her  progress  in  science  and  in  literature.   Some  time  after  t)ie^ 
intbrview  with  the  Prince  Regent,  it  was  intimated  to   Lc^;} 
Woodhouselee,  that,  if  agreeable  to  him,  the  dignity  of  Barpn^.i 
w6aid  be  conferred  on  him,  which  he  requestea  permission .  jbQij 
decline, — an  instance  of  modesty  which  surprised  no  one  tf^ , 
whom  Lord  Woodhouselee  was  known ;  and  which  (I  am  provid. 
to  say)  was  to  none  so  acceptable  as  to  his  own  family,  to  whoip 
nolQustxation  could  be  so  dear  as  that  of  their  father's  name. 

I  am  led,  besides,  to  mention  this  journey  of  Lord  Wood-- 
honselee  to  London,  as  it  gives  me  the  opportunity  of  intro* 
dueling  a  little  composition  to  which  it  gave  occasion^  find  whicti 
ou^t  not  to  be  omitted  in  any  account  of  his  life.    He  had  for 
some  time  believed  that  the  disease  under  which  he  laboured  • 
was  soon  to  be  fatal ;  and  a  little  before  this  he  had  given  orders 
that  his  family  burial  place  should  be  repaired,  and  had  inscribed 
upon;it  an  epitaph,  full  of  tenderness  and  of  affection,  to  the 
memory  of  his  father  and  his  mother.    In  leaving  London  for 
th6  tast  time,  and  returning  to  his  own  country,  it  was  natural  for 
him  to  look  forward  to  the  event  which  he  had  long  thought. ap- 
proaching, and  to  that  final  home  where  he  was  to  rest  with  hig 
fathers.    Under  these  impressions  the  following  lines  were  com-  : 
pos^,  as  he  was  returning  homewards ;  and  as  they  afibrd  a 
picture  of  his  mind  which  no  biographer  could  reach,  I  trust  I 
ne^d  no  apology  for  introducing  Qiem  in  this  place. 

Trtie  Verses  are  entitled,  "  in  Sepulchrum  meum  avitum,  in 
Ceideterio  Francisconorum  Edinburgi,  nuper  re-eedificatum/' 


Jam  dnodecimiiin  condere  lustniia 
^.  Cpotigit,-— et  jam  cernere  canos 


Venice  Bumipo,  dum  fatiget  .^-.'i-- 

Implgra  quon^iaoi  Tntiiibt^  ^cssoa^ 
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Nee  oculi  Tigeant  nee  aures, 

Hebeat  et  prorsDS  sensuom  acuihen.'^ 

—Usee  aunt  nee  tard«e  indicia  mortis.— '  " 

Hiice  admonitUB  Faii  nnnciis, 

Reflci  avitum  denuo  Sepulchrutn 

Curo,  et  cinerisprotegi  injuria 

Mist«  ut  amicis  reliquiis  eubent,  > 

{_                             —Hie  enimjnncti  quondam  vita 
■■;                                (Nee  sivit  divelli  fatum), 
y-                          .  Dormiunt  una  Pater  et  Mater, 
.— J  Purusqne  et  pins  ordo  Parentunu 

— —  Salve  1 0  vital  Ancliora  et  Portus ! 

Salve  I  laborum  termiuus  et  quies ! 
.  ' ' '.  Salve !  brevi  subeundaque  tecta 

^.  Hospitinm  viatori  fesso! 

Te  specto  impavidus ;  fe  longam 

Per  nocteni  fidus  sis  custos; 

£t  reddas  (precor)  incolumem  DEO. 

The  event  to  which  Lord  Woodhouselee  thus  steadily  looked 
foirward  was  now  approaching.     In  June,  1812,  after  super- , 
intcpiding  his  workmen  in  some  improvements  he  was  making  at 
Woodhouselee,  he  felt  that  he  had  fatigued  himself,  and  he  wa» 
sodn  sensible  of  the  recurrence  ofthe  same  unfortunate  accideiit 
which  had  laid  the  foundation  of  so  many  years  of  sufferir^j.. 
Frto.thi$  period,  the  remainder  of  his  life  was  a  scene  of  ccmr 
ti^ii^  pain  and  increasing  debUity,— borne,  indeed,  with  !<|ie^^ 
mbet  calm  and  even  cheertul  resignation,  and  relieved  by  ^very., 
tiling  that  fiUd  and  conjugal  tenderness  could  supply,  yet  tpo, 
visibly  approaching  to  a  period  whicli  neither  tenderness  xL9r . 
mc^nammity  could  avert. 

In  the  b^inning  of  winter,  he  was  prevailed  upon  to  leave  kj#.  l 
&vpurite  Woodhouselee,  and  to  remove  into  town ;  and  ftom 
this  time  his  disease  appeared  to  make  a  more  rapid  progre^*.  • 
On  the  4th  of  January,  1813,  he  felt  himself  more  than  usua% 
unwell ;  and  in  the  evening,  when  his  family,  with  their  uau^  \ 
attehtioQB,  were  preparing  to  read  to  him  some  work  of  amus^^ 
m^ntf  he  recj^uested  that  they  would  rather  read  to  him.  the... 
evening  service  of  the  Church,  and  that  they  might  once  poifQ  . 
have  me  happiness  of  being  united  in  domestic  devotion. 
When  this  was  finished,  he  spoke  to  them  with  firmness,  otik^  . 
events  for  which  they  must  now  prepare  themselves  :  he  assuredl  , 
them  that  to  him  death  had  no  sorrow  but  that  of  leaving  them  '^.,, 
he  prayed  that  Heaven  might  reward  them  for  the  uninterruj^ted. , , 
happiness  which  their  conduct  and  their  love  had  given  t6  him  ^  / 
and  he  concluded  by  giving  to  each  of  them  his  last  and  sol^pn    , 

blessing.  .    v.    ■  ^ 

After  the  discharge  of  this  last  paternal  duty,  he  retired  ta  :, 
rest,  and  slept  with  more  than  his  usual  tranquillity,  and  in  {£i^ 
morning  (as  the  weather  was  fine)  he  ordered  his  carriage,  ,^d ,  -^ 
desired  Ihat  it  might  go  out  on  the  road  towards  Woodhouselee. 
He  was  able  to  go  so  far  as  to  come  within  sight  of  his  own 
grounds ;  and  then  raising  himself  in  the  carriage^  his  eye  wa& 
Qbs^ryed  to  kindle  as  he  looked  once  moTe\xpoiv\!Cka^DS^^>^^^vOa 
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he  felt  he  was  so  soon  to  leave,  ^'  affd  which  he  had  loved  so 
well.'*  "  There  was  an  influence  in  the  scene  which  seemed  to 
renew  his  strength,  and  he  returned  to  town,  and  walked  up  the 
ftair  of  his  house  with  more  vigour  than  he  had  shown  for  some 
time ;  but  the  excitethent  was  momentary,  and  he  had  scarcely 
entered  his  study,  before  he  sank  down  upon  the  floor,  without 
«  sigh  or  a  groan.  Medical  assistance  was  immediately  pro- 
cured, but  it  was  soon  foimd  that  all  assistance  was  vain  ;  and 
Dr.  Gregory  arrived  in  time  only  to  close  his  eyes,  and  thus  to 

S've  the  final  testimony  of  a  friendship,  which,  in  the  last  words 
at  he  wrote  for  the  press.  Lord  Woodhouselee  had  gratefully 
commemorated  as  haying  borne  tJie  test  of  nearly  half  a  century. 
His  remains  were  interred  in  the  family  burial-place  in  the 
Grayfriars  Church-yard,  beside  tho^e  of  his  father  and  mother, 
to  whose  memory  it  was  then  found,  that  his  fiUal  piety  had 
so  exclusively  dedicated  it,  that  their  epitaph  occupied  the 
whole  of  the  tablet^  and  no  room  was  left  tor  any  inscription  to 
himself. 


I  have  very  ill  executed  the  melancholy  task  I  have  under- 
taken, if  it  IS  now  necessary  for  me  to  conclude  this  account 
with  any  laboured  delineation  of  the  character  of  Lord  Wood- 
houselee. I  am  speaking  to  some,  in  whose  memories  hi& 
virtues  are  written  in  better  characters  than  those  of  words ;  and 
I  am  too  conscious  of  the  partiaUty  of  friendship,  to  trust  my- 
self to  any  other  representation  tnan  that  which  his  own  Ufe 
and  conduct  can  supplyv  Upon  hid  Uterary  character  it  will 
be  the  province  of  posterity  to  pronounce  ;  and  to  it  I  williuj^y 
leave  to  determine  the  rank  he  is  to  hold  among  the  writers  of 
his  countiy.  To  us  in  these  moments,  when  we  are  again,  as 
it  were,  leaving  his  grave,  th^e  are  other  .reflections  that 
belong ;  and  there  are  recolle<ft;ions  of  no  vulgar  kind  that 
arise,  when  we  review  the  life  of  which  we .  have  seen  the 
close. 

It  was  a  life,  in  its  first  view,,  of  usefulness  and  of  honour. 
He  was  called  to  fill  some  of  the  most  important  offices  which 
the  constitution  of  human  society  al^rds, — as  a  father  of  a  fa- 
mily,— a  possessor  of  property, — a  man- of  letters, — and  a  Judge 
•in  the  Supreme  Courts  of^  his  country ;  and  he  filled  them  jJl, 
not  only  with  the  dignity  of  a  man  of  virtue,  but  with  the  grace 
of  a  man  whose  taste  was  founded  upon  hi^h  principles,  and 
fashioned  upon  exalted  models.  It  was  a  hfe,  in  its  second 
view,  of  happiness  as  well  as  of  honour :  happy  in  all  the  social 
relations  which  time  afforded  him, — in  the  esteem  of  his  country, 
— the  affection  of  his  friends, — the  lov^  and  the  promises  of  his 
children :  happy  in  a  temper  of  mind  which  knew  no  ambition 
but  that  of  duty,  and  aspired  to  no  distinction  but  that  of  doipg 
good :  happier  than  all  in  those  early  and  elevated  views  of 
reUgion  which  threw  tlieii  oy^u  tadiance  over  all  the  scenes  of 
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man  or  of  nature  through  which  he  passed;  and  which  enabled 
him  to  enjoy  every  present  hour  with  thankfiilness^  and  to  look 
forward  to  every  future  one  with  hope. 

The  records  of  this  Society  contain  the  histories  of  greater 
men— of  none^  I  beUeve,  more  virtuous,  more  amiable^  or  more 
happy ;  and  while  the  Uves  of  these  illustrious  men  (written  by 
men  of  kindred  genius)  will,  I  trust,  long  continue  to  inspire  in 
this  place  the  spirit  of  philosophical  ambition,  I  dare  to  hope, 
that  even  the  faint  outhne  which  I  have  now  given  of  the 
character  of  Lord  Woodhouselee,  may  tend  to  cherish  ihot  moral 
ambition  which  all  men  are  called  to  indulge ;  without  which 
learning  is  vain,  and  talents  are  dangerous,  and  to  which  rewards 
of  a  nobler  kind  are  assigned,  than  either  the  praise  of  men  or 
the  splendours  of  hteraryfame. 


Article  II. 

Meteorological  Observatiom  made  at  and  near  Cork. 

By  Thomas  Holt,  Esq. 

(With  a  Plate.    LXXXVII.) 

REMARKS. 


1. 

2. 

n. 

4. 
5. 

6. 

7. 

8. 
9. 

10. 
11. 

If. 

13. 

14. 

15. 

16. 

IT. 
18, 
SI. 


APRIL. 

Fine,  bright  day ;  breeze. 

Ditto,  ditto. 

Dry,  cloudy  day ;  gale. 

Ditto,  ditto. 

DqU  day ;  showery  from  12f  rainy 

evening. 
Windy  and  cloudy ;  no  rain. 
Rain  last  night  |   raiuy  day,  with 

.fresh  breeze. 
Rafn,  day  and  night,  with  wind. 
Showery  morning;  fine  afternoon 
'    and  night. 
Showery  day. 
Heavy  gale.  With  frost  and  snow, 

last  nisht  $  fine  day. 
Bright,  frosty  night;    clear  day, 

with  wind. 
Rainy    night  and  morning;    dry, 

clondy  day. 
Bright  day ;  occasional  light  showers. 
Rainy  night  and  morning ;  fiae  day ; 

rainy  eTening. 
Rainy  morning ;  showery  day  ;  fine 

evenings. 
Bright  day;  occasional  light  showers. 
19,  SO.  Ditto,  ditto. 
Showery  morning ;  dull,  dry  day ; 

showery  evening. 
Raloy  night  aad  day. 
Raiayoi^^  dull  day;  rainy  even- 


84.  Doll  day ;  showery  evening. 
25,  26.  Dull,  dry  day. 

27.  Foggy  morning;  liffht showers;  dull 
day ;  showery  evening. 

28.  Bright  morning ;  cloudy  day,  with 
bhowers. 

$9.  Showery  day. 

30.  Ditto ;  rainy  evening. 

MAY. 

1.  Bright  day. 

2.  Showers  of  hail,'  with  great  wind 
and  heavy  rnin. 

3.  Cloudy  morning'  and    day ;    rainy 
.    evening  and  night. 

4.  Bright,  wacrm  day.- 

5.  Ditto. 

6.  Showers  of  hail  and    rain,    with 
lightning  and  thunder. 

7.  Showery  day. 

8.  Bright  day ;  showery  evening. 

9.  10,  11,  12,  13.  Clear  days;  occa- 
sional showers. 

14.  Bright  day ;  windy ;  rainy  evening. 
15, 16.  Ditto;  few  light  showers. 
.17,  W,  19,  20,"  21;  28,  23,  24,  25,  26, 
27,  28,  29,  SO,  31.  Bright,  warm 
days.   . 

JUNE. 

1.  Cloudy^  dry  day ;  breeze. 

2,  Very  heavy, deose  clouds t  dry « 


ik- 
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4.  feggy     nwraingi     bright     dayi 

brecse. 
5»  6.  Brifbt  dajs ;  breese. 
1.  Brfght^hotday. 

8.  Lifbtning  aad  tbundrry  wllb  hewry 

FBio,  at  U  a.  m.  s  fine  afterwards, 

9,  10.  Bright  dajrs  |  breeze. 
11»  12.  Briiht,  hot  days  |  brrese. 
18.  Cloadyday)  coolbrecae. 

14.  Ditto ;  breeze,  with  rainy  erening. 

15.  Showers  lait  night ;  cloudy  day. 

16.  Showery  day  ;  fine  evenh^. 

17.  Bright  day  I  breeze. 


18. 
19, 


28. 

26. 

2T, 
29. 
80. 


•4  10,  •.i^.tt^r^dm 
cold  wind. 
20,  21,  i!i.  Fiiied«][i»  eoldbrMe 
■ad  eeld  aighCt,  #ith  uBtarfiAl 


iclMiy, 


Bright  day} 
25.  Ditto,  ditto. 
ShoweryaigiMi 

dry  day. 
28.  Bright  daj^ 
Bright,  hot  day.  _ 

Bright  Boraiagi  Wy  iioC»  cMly 

mad  ^ool  afleroooa. 


RAIN. 


•:^4 


1818. 

Inches. 

1818. 

Inches. 

1818. 

lodciL 

AprU     1 

May    1 

Jane    I 

o-oii 

2 

2 

0-228 

8 

S 

8 

0-108 

8 

4 

4 

4 

5 

0-450 

5 

« 

5 

6 

6 

0*150 

6 

7 

0-504 

7 

0-180 

7 

8 

0-684 

8 

0-050 

<►¥• 

9 

0-048 

9 

•                    ^   w 

10 

10 

10 

11 

0072 

11 

11 

'\ 

12 

12 

19 

I 

> 

18 

0*210 

13 

0-510 

^i 

14 

0-018 

14 

0-836 

14 

th^op 

15 

0*099 

15 

15 

o-oS 

16 

0-516 

16 

0«6 

16 

^^  ^rw^P 

• 

17 
18 

0-051 
0-009 

17 

18 

17 
18 

mS 

19 

19 

19 

0-^1 

fiO 

20 

• 

20 

SI 

21 

21 

(Hllft 

22 

0882 

22 

22 

0-144 

23 

1-032 

23 

28 

. 

24 

0-010 

24 

24 

15 

25 

25 

SQ 

0*090 

26 

26 

1HM8 

2TM 

27 

27 

J 

2fl 

0-408 

28 

98 

291 

.  0*054 

29 

89 

so 

0018 

30 
81 

80 

5-156 

■ 

1*598 

i-flA 

-^ 

1 

Arttclb  III. 

Meteorological  Observations  made  at  Montreal^ 

Tbb  fonowing  meteorological  observations  made  at  Monlreai, 
goring  llie  winter  of  1816  and  1817,  are  much  at  the  service  of 
the  raitoM  of  <he  Amah  of  Philosophy.  It  is  regretted  thai: 
tbetegnster  iS'SOilBpeiCeet,  m«  fSUte  oCthe  faaiometer  not  being 
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«nmed  that  an  iDspection  of  it  viewed  in  compaiiBon  witk  die 
subjoined  tables,  copied  from  diariea  kept  during  the  month  of 
January,  181?^  in  HaliJax  and  Boston,  may  not  be  without  inta- 
rest  to  some  of  your  meteorological  readers. 


Journal  of 

the  Weather  at  MotUreal 

fbermomr^ier. 

,Date. 

wind. 

'  Remait!. 

Sr..™. 

12n.[4,.m 

10p.m 

1816. 

Dce.S6 

36° 

40^ 

370 

43° 

sw 

Foggjiraiu. 

i 

40 

44 

40 

38 

S8W 

Gusts  of  <F->Dd|  clondj. 

34 

36 

36 

34 

8W 

Dilto,  dil  In. 

■   3 

33 

30 

2T 

19 

NW 

Snow  and  hall. 

4 

14 

14 

a 

WNW 

Cleat  and  dry. 

St 
1817. 
J>n.  1 

S4 

38 

36 

38 

SE 

Stormy. 

34 

40 

46 

41 

SW 

FofEJ- 

S 

29 

30 

,   36 

S5 

83W 

Cl^Vaod  dry. 

» 

10 

IS 

30 

39 

NB-SE 

Diiioj  ice 00 the  Si.  Un- 

"4 

rence  broken. 

43 

40 

30 

36 

BE— 6W 

Rain  ;  biiiy  ;  cbaDH. 

5 

4 

8 

10 

13 

W 

Clear,  dry  day. 

6 

8 

10 

10 

8 

NE 

Tho  iDcties  »oir  fell. 

7 

19 

18 

18 

IS 

ENK 

Hazy. 

f 

13 

2a 

90 

IS 

N.VW 

Bnowf  cloudy. 

^     S9 

38 

30 

30 

8W 

Di.lo. 

Oilto. 

28  , 

30 

31 

96 

N 

T   ' 

18 

18 

.  3 

Dilto 

Dilio. 

-  4  ■ 

-  0 

-  S 

-10 

W 

Clear  nod  dry  windi. 

-la. 

4 

-  0 

-10 

Ditlo 

Dido,  river cloieit  up  oppo- 

t^ 

site  the  (owo  orMoolreal. 

-i*-, 

-  0 

3 

-10 

Di((a 

Ditlo.ditiD  entirely  froienj 
temp,  a  Ecw  mVfea  up  tlia 

country  at  8  a.  m.  92=  uo- 

15 

-\i 

-  3 

-  3 

NE 

Cloudy, 

IS 

-  1 

14 

14 

10 

DUlo 

Crossing  commuced  on  tbe 
iceoflhcrivpT. 

11 

11- 

90 

37 

90 

Ditlo 

Fouriacfanuiair. 

18 

». 

eo 

80 

3 

89  W 

Clear. 

19 

-11" 

-  fl 

-  0 

WNW 

Ditto,  nllh  mach  wind. 

80 

-  0^ 

1 

7 

N 

Clear. 

SI 

-  3 

B 

10 

-  1 

W 

Ditto.                    - 

W 

-  1 

10 

8 

-  2 

wsw 

Dilto. 

■■3 

-  s 

1 

3 

-  0 

Dilto 

Ditto. 

13 

ao 

19 

84 

Ditto 

Sonw. 

KSl 

SI 

26 

34 

18 

8SW 

Cloudy. 

Sfl 

8 

fl 

Dtti« 

Gl™  aod  dry. 

n 

5 

11 

10 

-  3 

88  E 

Ditto. 

ss 

-IB 

-  a 

-  6 

-.8 

Dilto. 

s» 

-  8 

-  0 

-e 

W8W 

Ditto. 

30 

-  9 

-  6 

-  0 

-   6 

DillD 

Ditto, 

31 

-U 

-  0 

-  6. 

W 

Dilto. 

Feb.  1 

-IS 

5 

6 

N 

Change;  mow." 

..-■    ■« 

V 

18 

Ditto 

Snow.                     '   TB-T 
Cloudy.                   "          . 

V,       3 

-  3 

13 

10 

1 

Ditto 

4 

-IS 

-   B 

-  8 

-SO 

W 

Clear  and  drj,      ■'   ':.ino6 

'  ■      S 

li^lnMt 

-U 

-la 

-SO 

Ditto 

'*«- 

\ '^'^,^rrS^^^ 

Foi.  Xir.  'N'  VI. 
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ThenDotaeter, 

Date. 

8  a.™. 

12  n. 

*p.w. 

lOp.UL 

"  ~~~ 

1811. 

o'clock,  a.  m.  SI"  andw 

Feb.  e 

-8» 

100 

T> 

Variable 

I        !:ut 

1 

85 

26 

12= 

DilTD 

Cloady.      ;_            ^ 

6 

n 

86 

85 

10 

DiltD 

Snow.    ,  •;      f: 

9 

-  6 

14 

80 

N 

ID 

18 

SO 

S3 

SW 

Snow.      ' '           ;^ 

-14 

—  6 

-  2 

w 

Fair  ud  tXaa,     Z 

I! 

-16 

-^  2, 

4 

-  4 

NW 

Ditto;        ■ 

n 

4 

16 

14 

falling 

SB 

Blowing.  Wilhclondj. 

iiijfiuib 

-14 

13 

W 

Clear  I    temp,    in   couatry 

11 

-20 

-  8 

-  4 

-14 

Dillo 

Diltoandfair.         ' 

-IS 

4 

-  0 

SW 

Dilto.                    -■' 

IT 

-  2 

13 

14 

WNW 

Ditto  I  clMldy.     i*- ' 
FairaEdbli'ighl.    ■' 

18 

2 

18 

88 

NW 

19 

8 

28 

89 

36 

Variahle 

Ditto:      *^          '*' 

SO 

25 

48 

40 

SW 

SI 

26 

Sb 

34 

8E 

DiiloinottandrslnUiowen; 
Cumulus   clouds  {  ^ereninc 

22 

36 

40 

38 

SW— S 

mlD.                   -' 

33 

26 

S4 

46 

Clear.                      '" 

94 

8 

12 

14 

NNE 

Snowstorm,            -^ 

25 

7 

10 

10 

SW 

Blow  J,  cloudy  meiibcr. 

29 

2 

to 

SO 

W 

CJear  and  serene. '- 

2T 

-  0 

6 

18 

NSW— NE 

A  Btiow  itorm. 

26 

19 

30 

84 

N-NE 

Cloudy  i  heavy  wh«l«. 

ifar.  1 

11 

88 

88 

N 

Ditto. 

2 

20 

24 

W 

Clear  and  fair.        ^ 

S 

30 

36 

SW 

Dilla.                          - 

4 

32 

48 

38 

Cloudy  i  Bhowera.  " 

5 

4S 

38 

s 

Ditto. 

6 

38 

38 

39 

8~SF. 

Dillo.  with  rftJD. 

7 

39 

41 

38 

HW 

Ditto  1  clear. 

8 

30 

30 

83B 

Ditto,  ditto. 

9 

SW 

Regular  thaw  cnmmencK. 

10 

40 

38 

Variabtc 

Clear!  cloudy. 

14 

16 

24 

NW— NE 

DitlUi  frost iuceceds again. 

12 

4 

14 

20 

N 

Ditto;  cloudi. 

IS 

to 

16 

S8 

NE 

Ditto,  dillo. 

14 

16 

89 

30 

NNE 

Weather  clear  Eind  fair. 

15 

20 

32 

36 

N 

Ditto. 

15 

SO 

38 

Ditto 

DitUi. 

n 

88 

40 

SS 

NE 

Snow. 

16 

34 

3T 

38 

SE— SW 

Ditto  and  rain. 

19 

8 

18 

14 

NNW 

Hazy. 

20 

6 

16 

SO 

SW 

Ditto. 

SI 

20 

SQ 

37 

SSW 

Sudden  chnneei. 

S2 

88 

37 

40 

Cloudy. 

83 

34 

40 

39 

Ditto 

Ditto. 

24 

38 

40 

411 

SE 

Cloudy,  hazy  weather. 

26 

34 

40 

36 

Variable 

28 

18 

88 

20 

N 

Snow. 

21 

S3 

34 

38 

S— SW 

Ditto. 

29 

'      26 

30 

32 

SW 

Ditto. 

29 

22 

30 

35 

s 

Ditto. 

SO 

84 

36 

38 

SW 

Fair,  clear  weather. 

_  Sll 

£S 

-  io 

■60              \           % 

Ditto,  ditto. 
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Diary  of  the  Weather  at  Halifojp^,  Jun.r^SlS^. 


TJatc. 


Thermometer. 


10  p.  m. 


Average. 


38° 

37-3« 

27 

33-6 

24 

24-6 

56 

480 

14 

26-6 

21 

16'6 

25 

31-3 

15 

190 

SO 

22-6 

34 

34*6 

34 

,          32-6 

20 

2&*6 

10 

11-6 

2 

8-6 

5    . 

7-3 

10 

;90 

16 

14*6 

40 

jrt36-3l 

14 

22-6 

10 

JiO-6 

2? 

190 

20 

20-6 

23 

^'6 

25 

^1-6 

15 

,J8a 

29 
12 

27-6 

.      17 '3 

-  8 

-^  4-0 

1 

-.  2-5 

-  5 

3-6 

5 

6-0 

Winds. 


W'^i.       m. 


WNW— WSW 

yariabhe 
l^W— N 
SW 
Dittp  and  NW 
..NW 
Variable 

..  .NW,-. 
CaliA 

,.  WSW 

.;  w  - 

-    .  NNW, 

;;  JJittdi  c^ 

WSW 
^.NNW> 
pltto-^ 
vNbyl, 
.<  DitU^^ 

yariabfe 

jiw^^fi..,^ 

N'  * 


DiUH. 
NW, 


'  €fl£N£ItAL  OBSERVATIONS. 

Averaf  «  of  the  montli.    , 


Dull  lUid  heavy. 


'•• 


DajrSi 
2 


Raiii and  wind .'. ••..*...••     1 

Dull  weather,  with  snow. •••<..... 

Snow  ...; I.. •• .•...<•.•• 


...*......     1 

,. 3 

Wind  and  rain  ;.  stormy «.......r ••.••••...«»    2 

Fine  and  clear ••..>..., • ...fl,:.  22 


;  »■ 


■  I-* 


:   :-  3r:., 

1  I 

Freezing • •  .V. ..••••.•    X  ■■'"' 

Above IreesiDgi ; . ^. • , .; w .. ,.1 ..'...    b  Ir: 

Below %•...;.•;!.  25 

•'^    31'^^ 

ii  •  • V  •* 

Medium  temperature  for.the  month ......  ^ ^^  • .  •  4  •  .^ « .  fiO%««; 

Highest ...,.....W...^..it.  66  ?£ 

Lowest • > i ........  .ij^  ...«•  ;S^  1 6  y  )& 

which  was  at  four  o'clock,  a.  m.  on  the  l|9th.'  ,     ■'/:        -X^ 

Sinow ftll  oq  theSthy  rain  18th,  snow 25Ui| die. %^. ^«.    ^.        'vt. 

" '"       '  --2  i2  "• " ■■-•"-  """■ 
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Diary,/ 

the  Weather  at  Boston,  Jan.  1818. 

llienuDiDeler 

,  .  ..»  l-cl 

S  a.m. 

8  p.m. 

9  p.m. 

Averae.. 

Jan.    1 

31' 

48= 

390 

39-3 

SSW 

Clrir,ilyiiay.i    H      HI 

8 

S9 

48 

31 

41-3 

W_NW 

Dillo,  cloud,  eTftl*.fe  11 

S 

S8 

44 

40 

37-3 

Variable 

rX'""''       ;'.I1   ^'f 

ss 

44 

49- G 

ssw 

as 

36 

SS'S 

NW  brisk 

ci«u-(  ci»u4v.i!'l   M  [ 

so 

48 

48 

37 '8 

SIV 

F.,a;j  ,  dillo;    ,(M    I- 11 

34 

44 

35 

37  6 

Variable 

Snow;  clQurtj-.     q    .    ,  , 

38 

29 

S6 

89-0 

NK— NW 

38 

44 

3S 

36-0 

WSW 

C\eiT%  qlnadjr;  rtfcirA  1  1 

ij 

40 

n 

40 

40'6 

BE— W 

CloBdyrfoR.       ,'1    Jill 

11 

SS 

38 

8S 

310 

SW— WNW 
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Article  IV. 

'§f<^'Ad^Honal  Observations  on  the  Weights  of  the  Atoms  of 
\{  .  ,!fS!|^"«^  •Sw'ies.    By  Thomas  Thomson,  M-I>-  F."R.S.  , 

.•.r;.'J  i-         ..■■.•-./  (CmMimHtjViMiF.SSO.) 

vp  I  rs^HA.iX  now  proceed  to  give  the  weights  of  the  atoms  of  tli^ 
cbi^ipv^cl  c6tn))UBtibles,  the  acids,  Sic.  as  far  as  th«  presen): 
^^^ot  t)i)r]u)0wledge  wiB  enable  us  to  go. 
V^'     ^!.    \  number  of  atoms.  T^^. 

>02  Wsftsfcomposed  of, . . . . .  1  o  +  1  A 1-1S5 

^?<^  MHionic  oxide. 1  c  +  1  o    1*75(1 

W4-<!^AJHiic acid  .....;.;..  1  c  +2o  ...2-760 

•I'OB  Oilorocai^onic  ori^e  ....  1  c  -f  1  b  +  1  cA  . . . .  6^50 


107  01efiant^€ka -.-,.*  ^-.  .,•... .  1  c  +   1  A  >*.•-.*    ©•ST^- 

108  Carl^ur^tted  hyiirog^n .  ....  1  c  +  2  A   • . jl-000 

109  CHforic  ether •  \ . . . .  2  c  +  2  A  +  1  cA^j  6-250 

31QJ8ydrQcai:bonicbxide 3  c  +  3  o  +  1  A.  /^-frSTS., 

Ill  Bt)raci<vaicid  j  . . . .  * 1  ft  +  2  o   . . , . ; .    2-87fi 

lla•^S«^ea^vv>;. ;;...., l«  +  1  o  ......  f^-OOO 

113  HypopliospblbjEdus acid \  p  +'•  1  ©'..•♦i.   i^'SOO 

114  Phosphoroua acid.  .*,..... .  \  p  +  2  o    ..i*..   ^S'SOO 

115  PhosjphOricJ  acid 1  ;>  +  3  o    ,. . .  i .   f4-600 

116  Pro£p^pftfispJ^<^^0tt64 hydrogen  1^  +  2  A   ..♦,..    J'750 
117 'iPeyphiafflphuretted  hydrogen.  1  j?  +   1  A   ...*♦.     1'626 

118  Protochloride  of  phosphorus.  \p  +   1  cA;..iw.   :  6*000 

119  Perchly^i;kle',pf  phosphorus . .  X p  +  2  cA;,.^*.  tO'SOO 

120  Phpjiiphiuret  orjcarbon, 1  p  +  1  c  ^,* .  ♦  > ♦ .   !^'250 

121  HyposulphiifOUs  acid> \  s  +   1  o    . .  •  *  i .   !3'000 

122  Sulf«Ljl^us;;a^id  . .  • Is  +  2  o    ..,;;.  :4-000 

123  Siflpftttcw)  iaGii  . . ...  ♦  * . ......  1  «  +:  3  o    . .  i  *  * .   N6*000 

124  Chloride^of sru^hur ........  \  s  +1  ch ......   I*600 


A  >.,.^.   i;2-126 


125  Siilphuretted hydw>gen.  ....  \  s   +  \ 

126  Sulpbiii!«i:9Jt/carboa.  ,^^  ....  2.  s  .-.^   1 

127  Sulphuret trf phosphorus  .  ..  1  5    +   1  p?'«.i.». .  i*600? 

128  Arserii|bftfs  acicl .  .yi.......  1  a  +  1-5  o  .  ;.-..  j|260 

129  Arseiup.ai?i3^.:..  .V.^i^            1  a  +  2-6  p.  .**.  |c**260 

130  Choride^ot  tusi&nie  ........  1  a  -H  1*5  cA .  * . . .  11*500 

131  Sulphtiti^'of  )9fseni(5. . .  1  a  +  2  5?  ..... •  i;§-760? 

132  Oxide  orteUuJchun. 1  ^    +  1  o  ; . . !.  i ^  jp§*000 

133  Telluretted hydrogen  .7....  1  t   +   rA?...w..  j04-126? 
134,  Protoxide  of  a^pte, ,,  1  a.  +.  L o  :m^\.^^^:,2J15Q 

135  Deutoxide  of  azote 1  «  +  2  o    3*76D 

136  Hyponitrou»*«fc©id  *  v'i  *  r: .  rv  4^ ir  -f'  # -^^    4*750 

137  Nitrous  acid la  +  4o    ......  6-760 


*  Thijs  acid  is  formed  when^inc  or  iron  is  dissolved  in  %ulpliu3&> 
ousacid.  tlie  salt  obtained  used  to  be  called  ^  mlphj^t^t^ 
svlfhite.  I  dohceivie  that  I  was  the  first  person  who  pointed  it 
out  as  a  peculiar  acid  in  the  fifth  edition  of  my  System  of  Che- 
p^try.  Gay-Lussac  assures  us  that  he  had  recognized  .its 
existence  before  me ;  but  I  ami  not  aware  of  any  ptibjUdi^tii  of 
liis  in  which  the  fact  was  mentioned  previous  to  the  a^^dJ^i^ 
<pf  i^y  ivork.  The  composition  of  hyposulphuroujs  "kcia  iii  c^sikil^ 
^educied  from  the  action  of  sulphurous  acid  on  zinc  or  iron.  One 
|ia)f'of  the  oxygen  in  the  acid  must  go  to  the  pxid^l^iX^nitfof 
^e-zinc  or  the  iron.  Of  course  the  acid  which  j^iites  iri^i^tfa^^ 
^oddes  must  be  composed  of  sulphur  united  with^  Qif^  j^t)d|;|^i 
aAUK^  o^gen  as^exis^  iii  siilphurous  ^d ,  l^^i^.tQ^^^^tJa^ 
^^(£(1  must  bie  a  confound  of  1  atom  B\)i^\k»x  V  \^;^;$$(!^^^V^ 
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•^•' 


Nomber  of  atoms. 


•  »  • 


•  •' 


•  • 


138  Kitric  acid.  • • . 

139  Chloride  of  azote 

140  Siilphoret  of  potassium. 

141  Sulphuret  of  sodium 

142  Protosulphuret  of  iron . . . .  .^ 

143  Persulpbuuret  of  iron .  ...... 

144  Sulphuret  of  cobalt  •  • « 

145  Sulphuret  of  zinc • .  •  • 

146  Protosulphuret  of  bismuth  •  • 

147  P^rsulphuret  of  bismuib  . 

148  Protosulphuret  of  lead. 

149  Persulphuret  of  lead •. 

150  JPiv&tosulphuret  of  tin.  • ,  ^ .  •  • 

151  Persulphuret  of  tin.  ..•..•  •■• 

153  S^pkoret  of  copper r  • 

163i  Protosulphuret  of  mercury . . 

154  P^fTsulphuiiet  of  mercury ... 

l^iBnlpburet  of  silver^ <  • . 

156  Sulphuret- of  gold.  ».« 
ISI^.  iScdphiiret  of  palladium. 

168  Oxalic  acid 0  A  + 

169  Formic  acid 1  h  + 

160  MelUticacid........  1  h  + 

161  Succinic  acid 2  A  + 

162  Acetic  acid. 3  A  + 

163  Citric  acid 3A  + 

164  Tartaric  add 3  A  + 

166  GalUcacid 3  A  + 

166  Tannin .........  8  A  + 

167  Saclactic  acid.  ..••..  6  A  + 

168  Benzoic  acid  ......••  6  A  + 


•  •  • 


« •  • 


a 
a 

P 
so  + 

i   + 


Weight  of 
a  particle. 

+  4  eh......  W^m\ 

+  1  s    ..v^4.    T-OQDTf. 

1  «;^%.uv'..  aiofflrK 

2  <  .^vj^u.  hW50af 
Is  ..liii.  iS'B^f 
1-4  .  i,  i ; .  V  i '  J84125r  I 

2  *-■... vi.<sie-8'Hrf 

/   +  Is    IS-OOO 

/   +  2  s    ......  17-000" 

1  ft   . ,  i. . . . .  9*37§)(i 

2  s    ...i,..ll'37iirn 

10-JOOflHl 


t 
c 

X 

i 
b 


+ 
+ 
+ 
+ 
+ 


*  + 
t  + 
c  + 
m  4- 
m.+ 
«»  + 

g  + 
P  + 

2 

2 

4 

4 

4 

4 

4 

6 

6 

6 
15 


1  s 
1  s 
2» 
Is 
Is 
I  s 


c 
c, 
c 
c 
c 
c 
c 
c 
e 
c 
c 


+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 


3 

3 

3 

3 

3 

4 

5 

3 

4  0 

8  0 

3  o 


•  *••-.*'  k 

0     •  •  .  . 


a7-i)p0o) 

29'OOQ'r 

1/V26P  I 
:  9^0ftd 


j»' 


0 
0 

o 

0 

o 

0 


.  •  •  • 


•  •   .  • 


•  *  •  • 


•  •  •  • 


.... 


•  •  •  • 


•  . 


4-626 

■  '6-126 

'€•260 

"'€^376 

•7-376 

8-376 

7-876 

8-876 

13126 

le-OOO" 


■*-♦*- 


*  Tliese  numbers,  are  the  results  of  the  analyses  of  Berzelius, 
with  the  exception  of  oxalic  acid.  Berzelius  states  the  amount 
df  tife  bydrdgen  in  this  acid  at  ^th  of  an  atom.  It  bein^  obvi6us 
tifirf^dk  a  combination  cannot  exist,  I  have  left  outthe  nydrogen 
tilllh^  jpoint  can  be  more  accurately  determined. 
'  lti)9'8^eely  necessary  to  remark  that  the  mere  knovrledge  of 
^^tHUHb^r  of  atoms  of  which  a  vegetable  body  is  composed 
MHift^l^ad'to  to  accurate  idea  of  its  constitution.  The  prob«- 
Idtil^^^thslt  these  atoms  do  not  unite  altogether  to  fom  the 
tiBg^itikbte  body  in  question ;  but  that  they  enter  m  the  &st 
]^6^'ifito  binary  of  ternary  combinations,  and  that  these  primAiy 
^h^tPBSkds,  by  uniting  with  each  other,  form  the  Tegetame  sub* 
^lii^&ef'iti  qliestion^  Thus  we  may  conceive  oxalic  acid  to  be  a 
^ftMpbutid  6(  One  atoic^  of  ca;id;^om  QidiSkJb  ^^^iM^i  one  atom  6l  eaiv 


'^i^rV"!.  -     Number  of  atoms.  ^J^l^f 

169  Muriatic  acid.  .i. ;.....  1  A  +  1  cA  .irr^,,.,  c»4?63^;j 

170  OWoric  acidM, . > >  1  <:*  +  6  o .  .i. .  .;v^    ]&-6Qft,; 

171  Protoxijde  of  chlorine 1  eh+  1  o    • .  •  •  #  #    foSOflLj 

lT2iJCteutoxidepf  chlorine I  ch+  2  q   # . . ^•^  ;  6:6()ft.* 

178  Ij^driodic  acid  « I  h  +  li    ••«•<•  1^760: 

174cl6dicacid .  li    +  6o   ,...«.  20^626... 

ITSBLiChloriodic  acid,  •  r. ••.,...  1  ?  +  3  cA? . . •.. .  34*621512! 
im Hydrocyanic  acid.  ........  1  cy+  1  A   ....••    3:376 

177>Alcohol 2  defiant  gas  +  1  ;ivater  ^  2'874 . 

IWdSiilphuric  ether.  4  olefiant  gas  +  1  water?  ,  ^»..    4*6aft4 

O^.v.^  '    •  ^ .-.   -.:  ; 

f     •'     J.  ,  •  •'•  I- 

>.^  ■      .  -.  .  •     :  I        •      •■ 

hcmt  ^cid^  It  is  even  possible  that  12  of  these  «oimxyimd  aitottui 
miy  tdite  with  one  atom  of  hydrogen,  which  womd  conslitiltis 
tti(^  oxallic  acid  of  BerseUus.  On  that  supposition  due  symlK^I 
fot  4[)xaKc  acid  would  be  12  ((1  c  +  1  o)  +  (1  c  +  2  o)>  +*  I  hi 
T^'giy^  another  illustration^  we  may  suppose  tartaric  aekl  to -bef 
a^iaipt)und  of  1  atom  carburetted  hydron  rf-  1  atom  wafer  ^-^ 
1  Q^t^ih  carbonic  acid  +  2  atoms  carbomc  oxide;  fp(r  ihesd 
bi^^  compounds  would  exhaust  the  atoms  of  Whidi^tadis^ 
a<9d'i^  composed.  '  ^  -  ^"' 

^c  |1 -atom  carbiHretted  hydrogen  ,  ..  2  A  +  1  c  +  P.>  /«  j 

()"1:  atom  water.  ., i.....  1  A  +  0  c  -f  la  r;'l 

<^v, ;  J.  jatom  carbonic  acid 0  A  +  1  c  +  20  '  -  i 

;r:2^toms  carbonic  oxide. 0  A  +  2  c  +  2o 


<t 


•^ 


3      +4     +8  ;  '„; 


Or  ^e  may  suppose  it  formed  by  the  uoion  of 

.      2  atoms  defiant  gas ....2^  +  20  ,  ^.'    -^ 

2  atoms  carbonic  acid ....0       +2c  +  4  o 

1  atom  water; 1       +  0      +   1  o-- 

3    71    TT^-  ' 

^.  ^  ^     •  .    •  .•  ^    •  i':srn 

^  And  yarious  other  suppositions  may  be  formed,  ivlfc^;^ 

hitherto  no  method  has  been  devised  to  determine  tb0>A$ii^f{| 
and!  number  of  primary  compounds  of  which,  yegetabl^  btl[<t'l#l 
are  formed^  it  is  obvious  that  the  mere  knowledge  c^-i^^;  j^e- 
ments  can  lead  to  no  very  satisfactory  conclusions  Jcetsp^Qti^ 
their  nature.  It  is  even  possible  for  two  vegetable  9u];»Bt$u9(!^&ft§ 
be  composed  of  the  very  same  number  of  atoms  of  hy^Qg^ 
carbon,  and  oxygep,  and  yet  to  possess  quite  differei]^  l^l^c^p^ 
ttcB.;  because  the  pranctary  compounds  Ibnoed  tiy  tbe^i«^Q8f^ 
aj9e  different  in  each^  The  analysis,  however^  Qf  >^^t$^U^  A^^i|§ 
is  of  consideraUe  importancie  ^  because  it  gives  ud^  9^i?:w^i^»|^ 
and  <^  course  iJsie  4|)roportipn  inLwMch  %^^  m\V^:^r^ 


*Ji 


u 


l|B       Dr.  Thomiim%  OhenxkhAs  a»4kt  Wdghts  of  [£Il£e. 

<  *  V      u       *    «  Weight  of 

Number  of  atoBi.  aparticlc. 

179'  Nittic  ether  • .  4  blefiant  gas  +  I  nitric  acidli  ^^  xlfl-2B0l? 
-ISO  Chloric  ether. .  2  defiant  gas  ^  1  chlorine^  ^^  i.;;iii8-2ML' 

181  Muriatic  ether.  4  olefiant  gas  +  1  mari«^'aeid-?;-  /I8*1B£L^ 

182  Hydriodic  ether  4  olefiant  gas  +  1  bydiiod»aetd?)<lfi'2S0!? 
'183^:  Acetic  ether  ••  4  olefiant  gas  +  1  acetic  aoiii0;u^[M8*8X£? 
'184-  Formic  ether  • .  4  olefiant  gas  +  1  fonnic  ai3idfi4ii;/>  rS'lSS? 
J86  OUveoil 11  A  +   10  c  +  lo  .•.a4.ij^!ii8-8E7ff 

186  B^s-^wax 18  A  +  20  c  -f  1  •oi:^:i.d-^UVi'2m 

187- Rosin .•  13  A  +  16  c  +  2  o   ..,jfciiulfM-8TS 

188^~  Copal.  •«,•,••*  ••  18  A  +  19  c-+  2  o  ^<iir>ik|iu^l6'fiOS 

189  Woody  fibre.  ... .  4  A  +  7  c  4-  4  6  ..i.ii^vih«S-TfflQf 

190  Starch  sugar.  ....  6  A  +  6  c  +  6  o  •wi^i-v  9*375 
I9L  Common  sugar.  ••  6  A  +  6  c  +  5  o  ••);^«.t:ilO*lS& 
•ie2L'Gttm»arabic  .  ....  6  A  +  6  c  +  6  o  ,.rij,iirJA'23SL 
198. Starch ^..  10  A  H-  10  c  +  9  o./uiu. >^ir-I38 

?il©4  Gelatin, •....  14  A  +   16  c  4-  6  o  +.  arn^uviaJ-fiOO 

ul)05  .Albumen. 13.A  +   17  c  +  6.o  4^' 2^i«l  ;niS-87S 

ClSfi:  Fil»ini 14  A  +  18  c  +  5  0  -^  \S  jOx^iUni&'Gim 

jV'  /i|s  w^i^^. ignorant  of  the  weight  of  the  l^si  ^0  j5[9f^^'vvS^ 
^fure  papaQe  of  igniting  with  a  given  weight  of jiOT^^^wf^  ^fV^' 
QJp/Qimdy  it' is  obvious  that  we  have  no  means  o^  del^imijfl^ 
O^^W^^  qf  an  integrant  particle  of  tb^m^    Ilie  <^tt£f^^f^  io^^ 
Q;(j^ip^  repreisent  the  weights  of  the  sipaallest  mmpfe^^pf>atQJi^ 
;w|^i5i  a^ee  with  the  analysis  of  each.      If  tiliesk^. jipaw^^ 
^jB^piH^ach  the  truth^  it  is  obvious  that  an  integrant  j^ai^clii^.bf 
(j.f^ch  of  these  bodies  must  be  either  the  nunu)er  giveQ,  iiji  i&e 
fable,  or  some  multiple  of  that  number,  as  two,  three^  fbi^r  ^mes 
the'number>    These  analyses  may  be  of  some  seryipe  in  direct- 
,.i;iig;the  attention  of  chemists  towards  the  kind  erf  binayy  com- 
v.pQ\U]d  of  the  union  of  which!  these  bodies  may  be  supposed  to 
consist.    But  it  would  be  a  mistake  to  consider  the  jsejcond 
*  cblubm  of  the  table  as  representing  the  real  constitution  of  the 
vegetable  and  animal.  bo4ie&  sn^ibjected  to  an^ysis. 

1  shall  now  proceed  to  give  an  example  or  two  of  the  consti- 
tution of  the  salts.  It  would  be  imnecessary  to  give  complete 
tables  of  all  the  salts,  because  their  composition  may  be  readily 
conc.eiYQd  by  CQUsidering  each  neutral  salt  as  a  combinatioa  of 
one  atomaad  and  one  atomba^e. 

br»i.i:*'i;ijl(!ii»;  .•:•■  Sulphates. 

1,  >uiJd     ui      r;  Atoms  of  acid,  base,        Wefgfctofa 

*>  »jj^...['=^r)  ^.  and  water.  particle.* 

^^'itei^^ilphate  of  ammonia.  .  ..  1  5  +  1  «  +  3  water    7-125 
^^MSiBiflpti^  of  potash 1  ^  +  1  p  .  ........  11-000 

■  h'J^kSUs  vr-^.\i..   .  i   *  .       .  ..;.•■...  ...:■■■     .      .    ... 

*  The  water  is  not  included  \ti  this  weiglit.    The  reader  may  easily  supply  the 
^eUcieocy.      '  .  ■  v  '^ 


' —•!!:•"  Atomsof  acid,  base,  Weight  of 

and  ivater.  a  particle. 

199  ffisulphaljc  of  potash  . . , .  2  s  ^  1  p   .... .  • .  ^  •;  16^000 

2Q0  Sulphate  of  Boda .  ......  1^+15   +   10 water    9?00O 

^2(B1  Hydroiis  sulphate  of  Ume.  1  «  +  1  /    +     2  water    8^625 
'2flS2:  Akihydreussulphateoflime  1  s  +   1  /    ••«•••  ...^^      r^  i 

'2nBP  Sulphateof barytes 1  s  +  1  b   ..........  UrTSO 

^2M  Bisdphate  of  barytes  .  ..  2  «  +  16   ..........  19*?fi0 

ffl*  Sulphate  of  ati'ontiaii....  1  «  4-  1  str llrfiOO 

2^ 'Shlphate  of  magnesia.  ..  1  «  +  1  m+     S.water    7^fiQD 

207?  Sfalphateof  gldcina 1  s  +   1  g^ •. ;? 8(330 

2fieaisuliJiateofducina....  2  «  +  1  gl . : 1*330 

209  Subsesquisulphate  of  7    g  ,  +  3  M- ••  •  ^  •  •• ..  Wio 
r   •   r    glucma ...3  ^  :^*    ^1 

210  SWphate  of  alumina.' 1  «  +   1  a *   i7*ia5 

»ri  Sulphate  of  iron . i..  1  ^  +   1  i    +     7  water)  9^600 

212  Persulphate  of  iron  .... .  1  «  +   1  i    .i^iT-lfrOQO 

813  Tripersolfihate  of  iron.  ..  3  «  +   1  i    ..  .^...v  J:.^  £5^000 

814  iSub-bipetsulphate  of  iron  1  s  +  2i    ....««••  4.  >25^.0d0 

8l»6  Sulphate  of  nickel ......  1  *  +  1  w  4-     7  water  *  9^875 

216  Sulphate  of  cobalt I5+IC+     7  water    9*625 

'^l!7SuK)ha;te  of  manganese..  1  «  +  1  fn  +    6ivjajt6f  ^600 
Wf  Siflphateofzinc:. 1  s  +  Iz   +     6Wd^!lfrl36 

^mStdj^ate^  ......  1  s  +  17    . . . :..  .i./^W^OdO 

220  Bi^ulpWteo^ copper  .  .•  2  s  +  I  c  +  10^Wd;er'^^Cl(JO 

^22t'  Siibsulphate  of  copper. ..  2  s  +  3  c   +  '  S^wiitfelr  ^""^ 

.  222  Sulphate  of  bismuth  ....  1  5  +  1*6  V ...  .\i?;. 
'223  Subsiifphate  of  bismuth . .  Is  +  36  '.  v. ;'. . : , .  V'.^  3#ite6 

224  Sulphate  of  mercury  :...  1  s  +  1  W..^.;:;-.;;  3V00O 

225  Tutpeth  mineral,  or  per- 7  ,        ,    ,  ^         ;^  ^^     '' '  '^olnLn 

8Vateofm;rcuiy..5l  *  +^^-*^--^-^-^^^^ 

226  Bipetsulphate  ofmerctrfy.  2^  +  1  m  .v..  .vr.:.  ;:37'^'<J60 

227  Stdphate  of  silver.  ......  Is  +   1  5^. .  ./.'J.  ."..^l^-i'JO 

228  Sulphate  of  platinum ....  Is  +   I  pt\  .;. .  :^\. .  /  '28HJ55 

■  ,v  •■•  •■•.':-  1 
Article. V.  ;.  ^-  r  rfAu 

0»  ^Ae  Action  of  Sulphurous  Acid  Gas  on  SulphufetUd  HjiSrojgett 
Gas.    By  Thomas  Thoinson,  M.D.  iFiR.S;'-"-^^  ^ ^ 

It  was  first  observed  by  Mr;  Kirwan,  that  when  sulphuretted 

liydrQgen  gas  was  milled  with  sulphurous  acid  gas,  the  bulk  of 

'  the  two  gases  diminishes,  and  a  Quantity  of  sulphur  is  deposited 

on  the  sides  of  the  J£^r.    Hefouna  thatl^i^me^sy^'^^f*^ 

•  rous  acid  and  six  measures  of  sdphureU^dit^ya^pgj^j^p^ 

mixed^  were  reduced  to  three  measures.''^   On  turningto  Messrs. 

♦  Phil.  Trans.  11S&^VA\%.  n -n^'s\'5Si'?»v 


449^  Dr.  Thomson  on  tie  Action  of  SulphMtettedAcid  Gas  [D^Ci 

Aik^n'i  Diotionary  of  Chemistry  and  Mineralogy,  {hiblijBfa^-iz^ 
ISO?,  I  find  exactly  the  same  experiments  related  as  those  pre^ 
Tioiisly  given  by  Kirwan  in  his  paper  "  On  Hepatic  Air.  I- 
conceive,  therefore,  that  these  gentlemen  did  iK>t  make  i9^j 
experiments  on  the  subject  themselves  ;  but  simply  fidQuted  Afx^ 
Kirwan's  results ;  though  the  want  of  a  reference  to  taat  geian 
tieiaan  might  at  first  lead  to  the  notion  that  the  experiments! 
rriated  were  their  own.  Thenard,  in  his  '^  Trait6  de  Chimie^Vi 
iKiI*  i»  p«  639,  informs  us,  that  the  action  of  sulphurou^^  apid'gwi 
on  sulphuretted  hydrogen  g€is  has  been  fully  examined :  thui-JtbiOH 
two  gases  decompose  each  other  reciprocally,  and  £;>rm.wa^> 
and  sulphur ;  that  the  action  is  instantaneous,  if  the  gases  be 
looist ;  but  very  slow  if  they  be  dry  ;  and  that  rather  more  thaa- 
two  parts  of  smphuretted  hydrogen  are  requisite  to  decompose! 
one  part  of  sulphurous  acid. 

These  were  all  the  circumstances  respecting  the  action  of  tbe90: 
t?¥o^ases  on.  each  other  which  I  could  find  in  chemical  books  ai^ 
ti|0  tu9Q^  that  I  was  employed  in  preparing  the  fifth  edition  ,0t 
nay  System  of  Chemistry  for  the  press.  As  they  did  not  appettrf 
ait  aUsatisfiictory,  I  found  myself  under  the  necessity  of  omitti^ig^. 
i|H.«ttejQDq[it8  to  explain  this  action  in  my  System,  and  to  plac^i 
tb^  &ct  amons  the  fist  of  subjects  which  required  further  inv^esr* . 
legation;  of  inSiieh  I  foundmyselfunder  the  necessity  of  drawing, 
iqp. a  pretty  copious  list.  These  topics  I  propose  to  investigate. 
ia  succession  ;  and  I  shall  lay  the  result  of  my  experimentii^  oooi^I 
aionaUy  before  the  readers  of  t^ie  Amutk  of  Philosophy. 

The  eases  employed  by  Kirwan  were  probably  not  absolutely 
pwe.  He.  did  not  examine  with  sufficient  care  the  volumes  of 
the  two  gases  requisite  to  produce  the  greatest  condensation ; 
nor  i^  his  account  of  the  properties  of  the  residual  gas  sufficient 
to  enable  us  to  understand  its  nature.  There  is  the  same  want  of 
precision  m  the  account  given  by  Thenard.  According  to  him^ 
rather  more  than  two  volumes  of  sulphuretted  hydrogen  are. 
decomposed  by  one  volume  of  sulphurous  acid  gas,  and, the 
result  IS  water  and  sulphur.  In  these  two  gases  uie  weight  of 
the  atom  is  just  double  the  specific  gravitv  (supposing  the  speci* 
fiC;  gravity  of  oxygen  gas  to  be  unity).  We  may,  therefore,  sub- 
stitute a;tom  for  volume. 

c.  Sulphur  Atoms. 

2  itoaaS  sulphuretted  hydrogen  contain . .  2  atoms  +  2  hydrogen 
2^  atom  sulphurous  acid  contains 1  +2  oxygen 

I  »FcQm  this  it  is  obvious,  that  if  the  two  gases  decompose  each, 
other,^  and  form  water  and  sulphur,  they  will  be  completely  con- 
deigif^^d  .when  we  mix  twa  volumes  of  sulphuretted  hydrogen 
wBJ^  l>9e;  volume  of  sulphurous  acid— proportions  wjiich  do  not 
i^k  completely  with  the  statement  oi  Thenard. 
At^ajtepehting  the  experiment  over  mercury  with  gases  perfectly 
/w*ri&/ftRd  ftiifficiently  dry,,  I  fouad  \5widL  \ki^  Vko  ^ases.  are  com*. 


pletely  condensed  ^  and  lose  t&eir^eoas  state  6liitb«Iy;h;v4iltti^ 
nnx  &ree  Toltunes  of  dulphxiretted  hydrogen  gad^  ^&/twbi 
nblumes  of  6nlphurDus  aoid  gas.  Two  vblumes  of  the  foititet/ 
when  tmxed  with  one  of  the  latter  gas,  did  not  utidergb  cofttptete- 
ond^^^nsatioA.  The  substance  formed  was  quite  dry ;  «md  I  cofihl 
n^'Hef^ateany  lAoisture  fhmi'it  by  the  apptioation  of  heair/  01^ 
^<d!ay  oth^  method  which  I  could  think  of.  Heiside  we  l^i^' 
no  ><6irperimental  proof  of  the  formation  of  water ;  nor  te  the^i^i 
nlis^'mmarable  to  the  notion.  Let  us  substitute,  as  befbrer,  atdm 
fet^V^me^  that  we  may  judge  of  the  elements  which  baine  teted 
o»*ttfch^ther,  ;  ». 

•^•'-    ■'   ■    ■  ■  Afobis;  ■■■>  Atbrttt.{'--'  ■■■'^ 

S  atbms  of  sulph.  hydrogen  contain.' . .  3  sulphuf +'3'fiydrdgeiiL^ 
S^atbnis  sulphurous  acid  contain  ...••.  2  sulphui'  +  4'  6xVgibn '' 

S^  i^t  theipe  are  present  three  atoms  of  hydrogen  and  feinrs^bms 
of  asygen;  Were  these  bodies  to  unite  and  ft*m  water>'  itt* 
dbvi^s  thatthere  would  remain  One  atom  of  oxygen'  gab  nk^fa^ 
Ifeed^  which  Would  amount  in  bulk  to  the  fe^rth  p«rt  trf^^lW 
s^tij^firbus  abid  gas,  or  half  a  volume.  lYi  my*  ex^lifl^ffli^^.i^ 
mi*ed  over*  mercury  12  cubic  inches  of  sulphutetfed  bydr^efe" 
w4*  'right  cubic  inches  of  oxygeti  gas .  If  Thenaisd -s  *€att^meiit^ 
A(^^i¥€^  accurate,  namely,  that  water  is  {brmefd'dtuiiig  tl^«i^i^i0fe^^ 
dl>  these  two  ^ases  on  each  other,  the  residual  oxygen  gd^d^WouMl' 
h#ve  amotttfted  to  two  cubic  inches;  where^^^ uiere  i^&^lo^- 
residue,  ex<iept  an  insignificant  bubble  of  common  €lir  iiot<ltetgel^ 
tit^cM-apea.  "  ■   '.'  .  '  '''"?  '-'■■-=::?  ^'^ 

I  thmk  after  the  preceding  detail  there  canUot4)e  4  dotSWR 
thiit  the  hypothesis  of  Thenard,  that,  when  these  tWo  ga^^itt^' 
rinxed;  they  are  converted  into  water  and  sulphUr,  is  iiiac«umle<- 
ih  reality,  the  two  gases  unite  together  and  form  a  e6mp«oi!u«d/ 
which  has  hitherto  been  mistaken  for  sulphutj  though  it 
possesses  properties  somewhat  different  from  that  combustible 
substance.  •' 

Its  colour  is  orange-yellow,  without  any  mixture  of  thegrfeeaf 
ish  tinge  which  distinguishes  sulphur,     it  is  not  tasteless,  1ik4 
sulphur,  but  gives  a  sensibly  acid  inipressipn  to  the  tongue  rthfe^ 
impression  becomes  at  last  hot,  or  peppery,  and  cohtmu^i^T^ 
the  mouth  for  a  considerable  time.    When  the  dry  compound  is 
£^plied  to  paper  stained  blue  with  litmus,  it  does  ncit  pf^v^^^? 
any  sensible  onange  on  it ;  but  if  we  moisten  the  papexe^f^  jiOx' 
litue,  it  is  immediately  rendered  red  by  it.    Hence  I  conceive 
that  this  compound  possesses  acid  properties.    But  it'ib  otraiKd 
that  cannot  be  c^plied  to  any  useful  purpose  in  ch^nu9ti^)^'ih?Ui ' 
decomposed  by  all  liquid  bodies  that  I  have  tri^d^-^diail^j' 
w^ater,  ale<^ol,  nitric  acid,  sulphuric -acid ;  and  as^  it 'd^ped  ikW 
sensibly  unite  with  the  salifiable  bases  wheii  presented  4ti>%  i^j 
«tate;    'Fhd  acid  which  gives  the  red  tinge  to  veigetiibW'At^VsaR^'^^ 
jDMiithcir  the  vcdpihuric  nor  sttlphucoua^  icx^^wYi^  *Bjik  <ife^^ 
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«gitiited  in  barytes  w«teff|  no  iimn^ak^  pree]p«^toj^es.[p(ib^^ 
though  if  we  do^  the  mixture^  a  niirty  grey  precipitate,  at  ia^ 

.  When  .the  coim>ound  i&  heated^  it  becoooies  soft  and  dtlatiki;^ 
bat  requires  for  fusion  a  higher  temperature  than  sulphucw  tr^oA 
if,  the  heat  be  continued,  a  kind  of  effervescence  takes.  pkici^iaiK^ 
t]]^  compound  is  converted  into  common  sulphur,  whioh^li^lfidi 
in^ the  usual  manner.  .  ■     ,i\\^M. 

.  When  the  compound  is  asHated  with  water,  that.  Ij^fM*!^ 
becomes  milky,  acquires  a  slightly  acidulous  taste,  and  a-qiiad^ 
tity  of  common  sulphur  is  speedily  deposited*  The  vevy  ttMi^ 
decomposition  is  produced  by  alcohol.  .=  -i   i 

,  .With  potash  it  does  not  combine  unless  water  be  present^  la^d:. 
in  that  case  nothing  is  formed  but  common  sulphuret  of  poitashit 

I  have  tried  the  action  of  various  other  re-£^erits  upon^i^iir 
c<^pound ;  but  the  phenomena  presented  were  so  httle  reBOf^rk^. 
able  that  they  seem  scarcdiy  entitled  to  be  related^  •  •  l  ^  j  q 

^,  t'hisis,  perhaps,  the  first  acid  compound  hithetto.  obaervedj 
which  cq^taios  both  o^gen  and  hydrogen  united  to  ^cooobitf^:) 
^le  basis*  Though  of  UtUe  importance  in  a  practical  i^x^nik 
vieWy,  it  is  of  some  little  vakte  as  far  as  the  theory  i^  concenmd  |r 
for  it  possesses  the  properties  of  acidity  in  a.  very  weak  degieey 
aoQMich  so  that'I  have  not  been  able  to  succeed  in  uniliagit  with 
yay  .sflUitoble  basis  ^  This,  I  think,  is  a  suffi^ent  {nroof  thaii 
I)r.>M^rray's  notion^  that  the  greatest  decree  of  acidity  (i$  givfbv 
to  bodies  by  4he  joint  union  of  oxygen  and  hydrogen,  is  not  cqma-} 
teoanced  by  chemical  facts,  nor  consistent  with  the  phenomeoft. 
of  the  science..  -  j, 

I  have  not  given  this  new  compound  a  name,  because  it  is  not 
likely  ever  to  be  employed  for  any  use&l  purpose.  Perhaps  the 
t&mi  kydrofiulphurous  acid^  though  not  quite  correct,  migat.  be 
s^plied  to  it  withojit  much  impropriety. 


•%■ :    . 


Article  VI. 

""^ '  ■  •     On  the  Vis  Viva.    By  Mr.  John  Dalton. 

(To  Dr.  Thomson.) 

RESPECTED  FRIEND,  Manchester^  Oct,  12,  I81S. 

In  the  Annales  de  Chimie  et  de  Physique  for  last  July,  thert 

is  a  |)aper,  by  M.  Petit  on  the  employment  of  the  principle  of  the 

vis  vim  in  the  calculation  of  the  effects  of  machines. 

>*^^J-Petft  expresses  his  surprise  that  so  little  attention  has 

hitherto  been  paid  to  this  principle,  which  he  considers  to  be 

capable  of  general  and  highly  mteresting  application.      He 

^J£)i^)E^%^^^,theoiy  of  macl^ue^  c^mx^^^^^'^^^^  reference  to  this 


1919.]  ^  ^ '  ^  Anhl^Bi  (f  B6ol9^.     "■'  ^ 

ptm<fi{)kr  #«f^«df^^d  b^  tfyeml  fbtmed  a^^^^;  Y6tt' wiflt  fiitoMat 
ite«61tect  it  pa^-  <*  Oh  the  Meas«fir%  of  Moving  Force/'  l^  B|t| 
Ewart  in  the  second  volume  (second  series)  of  the  Memoirt;  W" 
tjid<M«te6hiest^  S(^cw<y/ which  Was^^^t^  ISGSv    This; 

^afier  w^tt  itej^nted  by  M^  36th  vol.  of  hW 

bdenrf^jt^d'^it  ivias  rfso  Mrpririted  about  the  same  time  in  Hiif 
tepekdiit^Jctf  Arts;  You  noticed  it  yourself  in  the  Annctls^f 
Philosophy,  vol.  i.  p.  462,  and  again  briefly  in  your  review  of 
tfew^frfog^^s  df  Science  during  ike  year  1813,  in  vol.  Hi.  or  ike 
Asmids^  ^.8.  Bxceptinff^  these,  I  clo  tic^  know  that  any  <jth<sr 
pifibiie  ^^icrtdc^tias  b^en  tcien  of  this  paper. 

I  fully  accord  with  M.  Petit  that  out  ^mentAry  tt^e^is^gf  jStf 
ihe«?hgim^'  cflpe  extremely  defective  in  developirig'thi^'prittbi^leai 
of -'inoving  force,  and  in  their  application  to^explam  thie  actfefi!^<i^ 
iftat^hitteB.  The  object  of  this  letter  is  to^  TeidoihmenA  ^:o 
Ml 'Petit,  atid  to  others  who  may  be  interested'in-tfee  siibject^ta 
peruse  the  above-'mentioned  essay.  Mr.  Ewat^  lias  'jliiiiA^/Jt^ 
the 'sOuvce  of  tttimerous  errors  and  incohsifitencfe  fci%oifee"<if  ttw 
best  writers  on^mechanics,  and  hafi^,  I  think,  -  succetSdfed^  (h'  fiJ^'ft^' 
d&til^faclory  Explanations  of  various' cases  (esp^dially'th^^  irf 
wbich  moving  force  is  expended  in  producing  waftge*  ctf  figrfr^/ 
which  ivei^  before  involved  in  much  obscurity.  ^  ^^^^  -  <i  »  ^'  * 
liift  esttmi£titig  the  power  communicated  by  a  stretetm  o^  'fWlt^ 
t6''to'und^r-i*hot  *water-wheel,  M.  Petit  gives  the  i^atatfe  *s^^ 
^hiic3h  Mr.  ifewarf  has  given  (p.  231),  when  supposing  it  id  i^%f 
a  iitmil^r  manner;  and  they  agree  also  in  their  stsete^&ei|t  olPl^ 
maximum  effect  of  the  reaction  of  water  in  the  mabhine  kto?6<tvjrir 
by  the  name  of  Barker's  Mill,  supposing  the  waters^tJO  issrtieiHth 
the  velocity  dfte  to  the  pressure.  If  M.  Petit  ha^  not  se6fi-*ji(lr, 
EtViart's  paper,  their  agreement  in  these  results  is  thlfetfetoili 
i'ftttia;rkable  ;'  as  I  believe  they  are  different  from  thdSe^obtitiWd- 
by  all  other  writers  who  hate  attempted  solutions' of  flie^Sliitf* 
cases.  The  investigation  of  both  these  cases,  however,  appears 
to  have  been  ^rStted  Considerably  forther  by  Mr.  Ewart  than 
by  M.  Petit :  and  he  has  corroborated  his  conclusions  by  some 
original  and  ably  conducted  experiments. 

I  remain,  yours  tndy. 


Article  VII.         *        '\i.    i 
■■.   Analyses  of  Books;         ■='  \^  !.n|tiqj5;^i 

Philosophical  Transactions    of  the  Royal  SoQidy/c^^fyn^^ 

for  the  Year  1818.    Part  I.    .]'    '     "j    ,  ,.  b,H 

■'■ '  This  part  oontains  the  following  papers :  -  v.         L>'^^<  ..<«&^ 

"  I.  On  the  great  Strength  given t6^h%f9  ^^ixthf^^^^ 
cation  of  diagonal  Braces.    By  "Robext  ^e^gwi^^,  "SiSk^*^ 


^. 


44^  ^'  A)jaiyses  of  Books,    '^y  "vV:a^        £Bbc* 

r^Mr.Seppiags  begins  his  paper  by  assuring  the -iociistyithlittliQi 
principle  of  af^lying  adia^nal  &am&*>work  to  ships*  of  wq^r  hMfy 
as  fiu:  as  he  knowa^  never  been  so  applied  either  th^oreticaUy- d^ 
praotically  either  in  thia  or  any  other  maritime  country  till  ^ha 
introduced  it  in  the  year  1805.  The  object  of  the  paper^ia^'to 
itfate  an  experiment  upon  the  Justitia^  an  old  Danish  74;  iw^^di 
was  oidered  to  be  broken  up  in  1817  on  account  of  her  ^kefiictt^G 
state.  Mr.  Seppings  got  a  certain  number  of  trusses  to  bcf  itt06d 
in  the  hold  and  the  port-holes  of  this  old  ship,  in  ord^  to  aUder- 
tain  what  the  effect  of  these  trusses  would  be  when  the '^reeeM 
was  again  floated.  The  experiment  was  successful.  \  The  i^^oji^ 
of  the  committee  of  Portsmouth  officers,  which  is  giTea^in'th^ 

Etper,  IB  exceedingly  favourable  to  the  trussini^  systems  '  TiiS 
owe,  of  120  guns,  which  was  built  according  to  this  syfitott^ 
when  launched  was  found  to  have  altered  only  3^1-  inches*  fettu 
her  original  sheer ;  while  the  Nelson  and  the  St.  Vincent,  botk*of 
the  same  size,  but  built  according  to  the  old  system,  ^altered,  ishi 
first  94-  inches,  and  the  last  9-^.  inches.  The  report  of  the  ^>Md 
Albion  (built  on  the  new  plan)^  after  the  battle  of  Algiers^ -fww 
equally  £Btyourable.  The  fforthumberland  of  80  guns  wiu^'Jaid 
on  One  side.fore  and  aft^  on  the  other  aide  diagonally:  Afte^  Abe 
conveyed  Bonaparte  to  St.  Helena,  the  fore  and  aft  side  reqUired 
canllang,  the  diagonal  side  did  not.  .      ,\    ^  ? /;  J 

.  U»  A  Memoir  on  the  Geography  of  the  nortk-eastem'PaH'iif 
AsiOf  and  on  the  Question  wheth^  Ada  and  ATnericaaf^ 'cc^Uiis^ 

fiOuSf  or  are  separated  by  the  Sea.  By  Capt.  James  Bum^^, 
•R.S/-^The  object  of  this  memoir  is  to  show  that  thare  isjsjo 
evidence  that  Asia  and  America  are  separated  from  each  other 
by  the  sea ;  but  that  all  the  facts  at  present  known  concur  to 

Iirove  that  the  two  continents  are  united  together.  It  was  Mxtb 
.  er,'  it  seems,  who  first  affirmed  that  the  two  continents  wera 
separated  by  a  narrow  sea,  and  his  opinion  has  been  universally 
adopted.  Capt.  Bumey  shows  that  no  person  has  hitherto  sailed 
found  the  north-east  coast  of  Asia.  According  to  him,  the 
Bttssian  navigators  had  never  been  able  to  double  the  promon* 
tory  called  on  that  account  swiato  noss  {sacred promomtory).  But 
they  were  accustomed  to  construct  vessels  in  such  a  manner  that 
they  could  be  with  ease  taken  to  pieces;  they  were  carried 
across  the  land  till  they  came  to  the  sea,  and  then  put  together 
again.  I  do  not  see,  however,  any  evidence  which  Capt.  Burner 
has  actually  produced  that  Deschnew,  upon  whose  voyage  Mul- 
ler's  opinion  is  founded,  really  transported  his  ships  or  boats  over 
land  to  the  sea  of  Kamschatka.  Capt.  Bumey  s  own  opinion 
was  founded  upon  two  facts  which  he  observed  when  he  accom- 
panied Capt.  Cook  in  his  last  voyage  to  Behring's  Straits.  These 
were,  the  disappearing  of  the  tides  and  the  sea  becoming  shal- 
lower. These  two  facts  indicated,  he  thinks,  that  the  vessel  bad 
got  into  an  inland  sea.  But,  perhaps,  it  would  be  rather  hazar^ 
d/oiisr  to  consider  these  fact^  a^  decA^vs^  oC  the  f  oint*  If  cthe 
whole  surface  of  the  sea  to  lYie  iiox\\i  oi  ^Oarax^^'&\x:?i&SB^  ^%a 
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fii(Hun^(:probaMiy'tbe  ice  lai^kt  hove  jmt  as  great  an^'cffisetiR 
cti;itro}wg  the)  tides  as  kuuf;  would  haye.  T^  BhaSown^ssnof 
tbe-Frozen  Ocean  seenls  to  be  greater,  according  to  the  obse^vai^ 
tit^DJ^f  Gapt.  Ross,  at  a  distance  from  land  than  in  its  immediate 
Mighboumood.  *  Upon  die  whole,  thk  point  of  geospiapfay  dae» 
tiotr^eem  to  ibe  fiiBy  decided.  Are  we  to  hope  fi^a  niU  decisba 
o£it  ,fitc»^  thl^  tvojrage  of  discovery  made  last  summer  nnder  the 
€^9i»mand  of  Gapt .  Koss«  ' :  . « 

-illh  AdMtiwial  Facts  respecting  the  fossil  Remains-  cfy an 
Amfnalyi\o»  the'S^ect<>f  tcimch  ttvo  Papers  heme  been printeii$s 
the^^hil^phical  Transactions^  showing  that  the'  Bones  of  Jtks 
Stirnumrej^emble  those  ^f  the  Omitharhynchus  Paraidomis^^  )By 
S^(  Everatid/  Home,  Bart.  y.PJl.S.~The  author  had  hema 
f»r<o«»8d  with;fieyeral  new  specimens  of  the  fossil  bones  oftlUs 
iidaiowni  animal  by  the  Rev.  Petei^  Hawker>  of  Wooddbester 
teoAdiry,  Minchinhaknpton,  and  Dr«  Carpenter,  of' Lymte*  fie 
bfls  ebeen  enabled  in  consequence  to  ascertain  a  strong  resem^ 
Uatece^inthebones  of  the  sternum  to  the  omidiforkyt^dbfui^  pan^ 
aoxusiri.JtJier-has  satisfied  himself  thait  tiie  aninudf  mufit  iiov^ 
breathed  abr^  and  that  it  must  have  lived  constantly  iii4iiev^fetttQiv 
MilIV.  \'An  AGiount<ff  Experiments  for  deterfrdningthe  Length&f 
tii^Sfndulum  vibrating  &eco7ids  iu  the  LattitiideofLdndon^rf^^ 
Capt.  Henry  Kater,  F.R.S.-^Tbis  interesting  exponmeut'lbaa 
fbrtonlafitely  lalleii  into  the  hands  of  a  gentleman  wnoisi^  jagaidity 
ahdexponmentai^skill  have  enaUed  him  to  do  ftill  hi6ticeto>ti« 
^idoject:  heiice  there  is'  every  reason  to  be  satisned  that^.the 
result  obtained  is  exceecUngly  nearlhe  truth.  His.mode-ef'^^^ei 
rimenting  was  founded  upon  the  knovhi  fact  that  the  centrds  of 
suspension  imd  oscillation  are  reciprocal.  He  ^  made- these  :twa 
pioillts  alternately  the  points  of  suspension,  and  lny  ^diiftifig;% 
moveable  weight  rendered  the  number  of  OBciilationfitiie«alne  m 
equal  times  in  both,  cases.  The  pendulum  oonsisted^bf  a;  bar: of 
Imtinum  with  three  moveable  weights.  It  inoveduponit  knife  (b^e. 
A  minute  accoimtis  given  of  the  structure  of  this  jostrudieMf  of 
the  mode  of  estimating  the  vibrations  and  measuringrdie'lea^tli 
of  the  pendulum*  But  for  all  this,  we  must  refer  to  :di^  pape* 
itself.  The  general  result  of  the  whole  is,  that  a  pemhdum  vibradU 
tttg  seconds  in  vacuo  at  the  level  of  the  sea,  at  tne  temperature  df 
gi^^Fahrenheit,  m  the  north  latitude  of  61^  31'  8-4^^^hasithe':fob 
Ifiwing  length :  ./,:•-.  ^      .ui -c 

--^■^'         •/  ^'-  ••-■-'^*  IfrtA^-"-  ''i-t^ 

^^     By  Sir  George  Shuckburgh's  standard.  •. . .'  "Sd-Ypm  f ' 'j 
• '  -    By  Gen.  Roy's  standard.  . . . . ...,...'., . .  .-99-t37lt  ^^''^^ 

■''■■'  By  Bird's  pariiamentaiy  ^ndard.  . . . . . ; :  :;SS-tag^  '-' '' 

i.  Sir  George  Shuckburgh's  standard  is  preferred  by^g4i*  K^ti^M 
fiottguer  found  thie  length  of  the  second's  t^dtllum  €[l%he*^<ikl 
tot  38-9949  English  inches.    It  appeiirs  frofei  iDtv'Miife\i<^^^i^ 
ettoerimetits  <Phil.  Trans.  1762,  p;«5^Y/^^ttX.«CLViV^^ 
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second's  pendulum  at  St.  Helena,  lat.  15^  55^  S.  is  39-04265 
inches  ;  for  Dr.  Maskelyne  found  the  length  of  the  pendulum  ^' 
Greenwich  to  that  at  St.  Helena  as  10*0246  to  10. 

V.  On  the  Length  of  the  French  Metre  estimated  in  Parts  ef 
the  English  Standard.  By  Capt.  Kater,  F.R.S.-^The  result  of 
a  very  careful  measurement  by  Capt.  Kater  is,  that  the  length  of 
the  metre  is  39*37079  inches  of  ^r  George  Shuckhm^'s  atai^ 
dard  scale. 

VI.  A  few  Facts  relative  to  the  colouring  Matters  ofaeme.  Yeffi^ 
tables.  By  James  Smithson,  Esq.  F.R.b.— The  author  lefitfat 
an  assertion  of  Fourcroy  that  tumsol  is  essentially  of  a  ivl 
colour,  and  that  it  contains  carbonate  of  soda.  The  infiiaioii,aC 
tumsol  contains  no  alkali,  lime,  nor  acid,  and  its  natural  colooi;  i^ 
blue.  When  the  colouring  matter  of  turnsol  is  burned,  it  leomi 
a  saline  matter  which,  with  nitric  acid,  forms  nitrate  of  pota^li* 
Mr.  Smithson  suspects  that  this  colouring  matter,  like  ulnun,  it 
a  compound  of  a  vegetable  substance  and  potash.  The  pup^r 
contains  experiments  on  the  colouring  matter  of  the  violet,  augais 
loaf  paper,  the  black  mulberry,^  the  com  poppy,  sap-green,  w^ 
some  animal  greens ;  but  they  ^e  of  so  unconnected  a  kinatba^ 
they  are  scarcely  susceptible  of  abridgement.  We  must,  ther^ 
fore,  refer  our  readers  to  the  paper  itself.  ; 

VII.  Account  of  Experiments  made  on  the  Strength  of  Muip^ 
rials.  By  George  Rennie,  Jun.  Esq. — ^These  experiments  diffitf 
a  good  deal  from  others  of  a  similar  kind  given  by  former  expe- 
rimenters. Mr.  Rennie  found  a  cubical  inch  of  the  following 
bodies  crashed  by  the  following  weights  : 

lbs.  av« 

Ehn 1284 

American  pine 160& 

White  deal 1928 

English  oak • 3860 

Ditto  of  five  inches  long  slipped  with • 2672 

Ditto  of  four  inches  ditto 6147 

A  prism  of  Portland  stone  two  inches  long 806 

Ditto  statuary  marble 3216 

Craig  Leith  stone  . 8688 


Cubes  of  1-^  inch. 

Sp.  gr. 

Chalk ~ 

Brick  of  a  pale  red  colour 2-086 

Roe  stone,  Gloucestershire — 

Red  brick,  mean  of  two  trials 2*168 

Yellow  face   baked  Hammersmith    paviors"?     

three  times 5      ^ 

fiumt  ditto,  mean  of  two  trials — 

Stourbridge,  or  fine  brick — 

Derby  grit,  a  red  friable  s^ovd^low^*  **.•**.•  2*316 


1127 
1266 
1449 
1817 

2254 

3243 
3864 
7070 


\h,  av, 

9776 
10264 
10284 
12346 
12856 
12856 
1363^ 

13632 

13632 
•14302 
14918 
14918 
16560 
16712 
17364 
18636 
19934 
20610 
20t42 
212S4 
21783 
24656 
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Derby  grit  from  another  quarry 2*428  . 

Killaly  white  freestone,  not  stratified 2-423  • 

Portland 2-428  . 

Craigleith,  white  freestone 2*452  . 

YorksHire  paving,  with  the  strata 2*507  . 

Bftto,  agaitist  the  strata 2*507  . 

White  statuary  marble,  not  veined.  ......  2*760  . . 

Briftnley  Fall  sandstone,  near  Leeds,  with  7  o.cAg 

^  'strata •..••'•.•.... •  •  3 

©itto  against  strata 2*506  . , 

^fetiifeb  granite 2*662  . 

Btindee  sandstone,  or  breccia,  two  kinds. .  2*530  . . 

A  two  inch  cube  of  Portland , . .  • .  2*423  . , 

Chig  leith,  with  strata. 2*462  . , 

Deronshire  red  marble,  variegated — 

Compact  limestone 2*684  . , 

Pfeterhead  granite,  hard  close-grained  ....     —  . , 

Bfeck  compact  hmestone.  Limerick 2*698  . . 

I^rfbeck. 2*599  . 

Bfdck  Brabant  marble 2*697  ; . 

Very  hard  freestone 2*628  . . 

Wttlte  Italian  veined  marble 2*726  . , 

Abierdeen  gtanite,  blue  kind 2*625  . , 

Cttb^  of  different  metals  of  -J-th  inch  were  crashed  by  the  fol- 
lowing weights : 

Cast  Iron 9773 

Cast  copper t . . . .  731^ 

FiQe  yellow  brass '  10304. 

Wrought  copper 6440 

Cast  tm 966     ' 

Qast  lead 48S 

Bars  of  different  metals  six  inches  long  and  a  quarter  of  an  inoch 
square  were  suspended  by  nippers  and  broken  by  the  following 
weights :  / 

Cast  iron,  horizontal ^ li66 

Ditto,  vertical , : 1218 

Cast  steel  previously  tilted 8391 

Blistered  steel  reduced  by  the  hammer 832S.' 

Shear  steel  ditto ,  7*977' 

Svt^edish  iron  ditto .  ...;•.... 4604 

[English  iron  ditto . . 3492; 

IJard  gun  metal,  mean  of  two  trials 2S7ff 

Wrought  copper  reduced  by  hammer •, ; .  21 12 

Ocest  copper 1192* 

F^iieyeliow  brass ....•*• \YX^ 

Oast  tin _ ,        ^^^ 

Cast  lead ; ,•••,,•.. ^^^ 
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For  tiie  expermumts  on  the  tivial  of  bars^  ve  wmt  refer  to,  t\k^ 

The  Btrengihft  o{  Swedish  and  JEn^sh  iron.  4b  upi  Bear  .flMr 
same  proportion  to  each  other  in  these  experiments  that  th^jd^ 
when  we  compare  the  trials  of  Count  Sickingen  witjbk  those.  D^iiliib 
at  Woolwich,  of  which  an  account  was.  ^ven  ixLiheAnuah  ^ 
Philosophy f  vii.  320.  From  that  comparison^  tb<»  priqpOrUpn A 
itrengths  were  as  follows  :  -      ij'A/*    tun 

EngUsh  iron .,  i, ,  348-38    "  'l^,^"^^ 

Swedish  iron .Z. .  .549^25'     \Y  i 

But  firom  Mr.  Rennie's  experiments,  the  proportional  i^trengidtt 

are:  •■;-•;:  .;  't(^ 

English  iron  348-38    J  ^  »♦  ^^ 

Swedish  iron 449'84    ^  m:  us 

A  very  material  difference,  which  ought  to  be  attended  to.  { 
V.  VIII.  On  the  Office  of  tlte  Heart^ood  of  Trees,  By  Tf.  A 
Knight,  Esq.  F.R.S.*-~It  is  sufficiently  known  that,  the  titw^i^ 
trees,  after  a  certain  s^,  is  divided  into  two  distinct  smb^litMes, 
caltra  the  alburnum  and  the  heart-wood.  The  attwi^ui^  i&\Q^ 
thelMurk  ;  it  is  softer,  looser  in  its  texture,  and  li^;ht:e{rtQpl<)imii 
than  the  heart-wood.  Some  physiologists  have  )suppp^i^i^ 
li€tot-wood  to  be  dead  Te^etable  matter.  But  Jlr^iSLni^^tf^ 
ahvays  combated  this  opimon.  The  obiect  of  the  pises^M^p^pijtf 
is  to  prove  that  heart-wood,  as  well  as  the  alburnum)  serYf^^mf 
resenroir  of  nourishment  which  the  tree  lays  up  ibefore  ifif^jl^fii 
This  nourishment  is  employed  in  the  following  spriiiig  in  fyjtf^if^ 
the  foliage  of  the  plant.  ;.  auy,-^,, 

IX.  On  circulating  Functions y  and  on  the  Integration  ^^ 
Class  of  Equations  of  finite  Differetices  into  which  th^j^t^^jqf 
€l4-efficients.  By  John  F.  W.  Herschell,  Esq.  F.R.S.'rrAA'ti^ 
^psEper  is  incapable  of  abridgement,  we  must  refer  the  iQ^ithem- 
tic^  reader  who  wishes  to  study  it  to  the  volume  of  the  Tiiaiisaff- 
tiohs  itself. ,  >         ^I.^-i^^.^ 

■  X.  On  tlie  Fallacy  of  the  Experiments  in  which  Waie9f\  is.ti^ 
to  have  been  formed  by  the  Decomposition  of  Chhritie*  .  B^!.^ 
H.  Davy,  LL.D.  F.R.S.  The  object  of  this  paper  is  .to.  sbOF 
4hat  the  water  formed  in  Dr.  Ure's  experiments,  of  -whiph- '^P 
•4i(;eount  was  given  in  the  last  number  oi  the  Annals^  was  pwj$|g 
to  the  hydrogen  evolved  by  the  union  of  the  chlorine  with  ithe 
metals  combming  with  the  oxygen  of  the  litharge  and  alkali  of 
the  glass,  or  with  the  oxygen  gas,  which  happened  to  be  present 
in  the  tubes  during  the  experiments.  Of  course  the  consequences 
deduced  by  Dr.  Ure  from  his  experiments  are  fallacious. 

XI.  The  Crooriian  Lecture.     On  the  CJmnges  the  Blood  under- 

foes  in  the  Act  of  Coagulation.  By  Sir  Everard  Home,  Bart. 
'.P.R.S. — The  author  of  this  lectureii^ofopinion  that  the  single 
^mii£K.ular  fibi^es  (if  the  exipTea«.voii\i^  ^Qiff %blo) -^iare  ^x>mpo&<d  of 
"tili^  ^bulei^of  th^  blood, ^\nck\sA  ««;^%.\^\t^«%ai  ^^«)s^\VH^{j)>r 
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miJttbth^'y  'ftXMl  tmite  in  long  strings  when  dep^ired  tf  tiibir 
colouring  matter.  Blood,  he  says,  contains  carbonic  acid^g^s..; 
'K^  g^;  aft(dr&0 'Coagulation,  endeavours  to  mdte  its  escape, 
^tidati'this  ecid^voiir  renders  the  coagulated  blood  yascidariby: 
(IJiUittg'ehaDtLigls  thrcmgh  it  in  every  direction.  Has  the  author 
df  thii^'l/ypoihei^&r  made  any  observations  to  determine  whe&^F 
ft^<^gl'(&btddd  att  disappear  wh^  the  blood  coagulates  ?  If  they  do 
not,  where  is  the  proof  that  the  muscular  fibres  are  composed  of 
the  white  gloJ?pJes  ? 

XI i.  Som^^Additions  to  the  Croonian  Lecture  on  the  Changes 
the  Blood  lindergoes  in  the  Act  of  Coagulation,  By  Sii'  E.  Home, 
BfaH^i^One  oUect  of  this  aj^^adix  is  to  state  tl^  res^  #9^9l^ 
of  a  globule  of  the  blood  as  measured  by  Capt.  Kater  and  P|^ 
Wollaston^.,  These  gentlemen  made  it  at  an  average^xsW*^  ^ 
an  inch,  j  Anoiiier  object  is  to  explain  in  what  way  *t  is  possible 
for  carbonic  acid  gas,  by  its  efforts  to  escapi^  to  render  coagulated 
blood*  V^setdar^  I  have  read  over  this  explanation,  butr  p^^s^Qfl 
fii^  iQiiS^i^I  undeitstand  it,  or  that  I  have  been  aide  tf>  folcxoi  to 
iteyietf  to id^a  of  the  mechanism  of  the  procesiB.    .  .: . ;  ■:  'jt 

A^^'Silh'Oa^hi^Laws  of  Polarisation  and  DouUe  Refra(^im:kp 
HgUlatl^  erymtiized  Bodies.  By  David  Brewster^  LI..I).  ^M^ 
!bI6iJ^A&XiA  Edai.*^This  is  a  very  curious  and  valuabjie^  {^^911 
tli^u^  s^atieely  of  a  nature  to  be  rendered  intelligibU  wit^^t 
iSgiu^i^'  7be -author  has  examined  all  the  crystals  which  bi^Jt)^ 
t^i^:afele-ta  procure,  and  has  found  no  fewer  than  166  s^i>^^ 
%a^Jble  of  refracting  doubly.  He  shows  that  Biot's  divi^oa  ^ 
d^blV  refvactiug  crystals  into  positive  and  negativie  i^  m^n^ly 
^J^meticai;  Some  crystals  have  only  one  axis  of  polarisati0Q; 
some  two,  and  some  tluree.  This  number  of  axes  is  connectj^di 
%i)^  th^  primitive  form  of  the  crystals.  All  those  having  one 
^£sdte  have  for  thieir  primitive  form  the  regular  six-sided  prisin>  a 
fbV^mboid  with  an  obtuse  sununit,  or  an  octahedron  in  which  the 
^Tblft2Land»  have  a  square  base.  All  the  crystals  with  three  axep 
H^v6  the  cube,  the  regular  octahedron,  or  the  rhomboidal  dode^ 
cahedron,  for  the  primitive  form ;  while  all  the  other  primitive 
*ibntf9  belong  to  crystals  having  two  axes.  I  shall  in  a  subsequent 
^ttSmiyer  of  the  Annals  of  Phimsophy  give  a  list  of  the  crystals 
'^ich  Dr.  Brewster  foimd  to  refract  doubly,  and  one  on:  twp 
!^l>thet  particulars  contained  in  this  paper  which  may  be  useful  to 
^Itile  mineralogist.  At  present  we  have  not  room  to  sp^e  for  theikB 
fletrtieiiiars.  '    .  


Article  VIII.  ^ 
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^      "NoVi  6.— The  Croonian  lecture  was  leaAXyj  ^Yt^^TwAiSa^^^- 
^^&^fmbj€^  was-did  60|iveraioii  a£  i^\v^  \njt<i  ^cwB«Nai^'ft%v^\'8^^ 
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flesh.  The  object  of  the  author  was  to  show  that  granulations 
which  appear  to  consist  of  a  congeries  of  tortuous  vessels,  are 
formed  in  a  manner  very  similar  to  the  blood  vessels,  &c. 
described  by  him  in  a  former  paper.*  Pus,  according  to  Sir  E., 
when  first  secreted,  is  a  transparent  fluid.  A  pellicle  of  pus  in 
this  state  covers  the  little  prominences  of  the  granulations.  Under 
this  pellicle  particles  of  air  are  exuded,  upon  which  vessels  appear 
to  be  moulded.  These  vessels  soon  become  distehded  with  red 
blood^  They  anastomose  freely,  and  chiefly  lie  hori^iontally,  though 
minute  red  spots  are  also  apparent,  whitb  seem  to  be  the  t^rmit 
nations  of  vessels  running  in  a  perpendicular  direction.  The  ai? 
exuded,  and  upon  which  the  vessels  are  formed,  Sir  E,  consi-r 
ders,  as  in  former  instances,  to  be  carbonic  acid  gas. 

Drawings,  illusti^ative  of  these  and  the  subsequent  changes^ 
made  chiefly  from  the  observations  of  Mr.  Bauer,  accompamed 
the  paper.  -^ 

Nov,  12. — A  paper,  by  Dr.  Brewster,  "  On  the  Laws  which 
regulate  the  Absorption  of  Polarised  Light  by  Doubly  Refracting 
Crystals,"  was  read.  The  author  was  led  to  investigate  these 
laws,  by  observing  the  phenomena  presented  by  the  acetate  o^ 
copper  when  exposed  to  polarised  light.  The  first  sectioti  of  hife 
paper  treated  of  the  absorption  of  polarised  light  by  crystals  t)f 
one  axis,  and  contained  the  details  of  a  greatf  number  of  observa^- 
tions.  Crystals  having  more  than  one  axis  were  afterwards  sub- 
mitted to  similar  experiments ;  and  the  paper  concluded  with 
remarks  upon  the  effects  of  heat  in  mo.diwng  the  absorption 
of  polarised  light  by  crystalhzed  bodies.  Under  this  head  was 
related  a  curious  fact,  which  may  be  of  use  to  lapidaries.  -Heat 
does  not,  as  is  commonly  supposed,  produce  the  pink  colour  of 
some  topazes,  but  merely  discharges  the  yellowish  colouring 
matter  of  one  medium,  and  leaves  the  pink  colouring  matter 
which  originally  existed  in  the  other.  If,  therefore,  a  pink  colour 
exists  in  one  of  the  images  of  a  topaz  ^een  by  polarised  light, 
the  topaz  will  become  pink  on  the  application  of  neat. 

It  is  not  easy  to  give  a  complete  abstract  of  a  paper  by  simply 
hearing  it  read,  especially  when,  Uke  the  present,  it  contains  a 
great  number  of  minute  details.  Dr.  B.,  however,  appeared  to 
conclude  from  his  experiments,  that  the  colouring  particles  of 
crystals  are  not  dispersed  indiscriminately  throughout  their  mass^ 
as  usually  imagined;  but  are  confined  to  diflerent  media,  or 
rather  that  they  possess  an  arrangement  connected  with  the 
ordinary  and  extraordinary  forces  which  they  exert  upon  light. 

Nov.  19 — The  Society  met,  but  no  paper  was  read,  on  account 
of  the  death  of  the  Queen. 

*  See  Annali  of  Philosophtfj  xi.  63,  298 :  also  the  preceding  pag«. 
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Article  IX. 

SCIENTIFIC   INTELLIGENCE,    AND    NOTICES    OF    SUB:rECTS 

CONNECTED    WITH    SCIENCE. 

I.  Black  Lead-mine  in  Glen  Strath-Farrar,  S^c. 

'  Professor  Jameson  has  examined  the  Black  Lead-mine  in 
<51en  Strath-Farrar,  22  miles  from  Beauly,  inlnvemess-shire,  and 
ftnds  the  ore  disposed  in  irregular  but  promising  masses  in  gneiss. 
H-e  also  met  with  the  cinnamon-stone  in  gneiss,  near  Kincardine, 
in  Ross-shire ;  and  in  the  same  district  crystals  of  apatite 
imbedded  in  quartz  veins  that  traverse  gneiss.  In  Ross-shire, 
Professor  Jameson  saw  that  particular  variety  of  granite  foimd 
in  Corsica,'  and  which  has  been  so  much  noticed  by  French 
geologists  under  the  name  of  orbicular  or  Corsican  granite  :  and 
near  Drinmadrochit,  in  Inverness-shire,  he  observed  that  rare 
mineral  the  anthophyllite. 

II.  Ranges  of  Hills  of  Iron  Ore  in  Brazil. 

i  ,Mr.,  Engineer  Von  Eschwege,  Director  of  the  Mines  of 
Mii^s  Geraes  in  Brazil,  informs  us  that  the  abundance  of  iron 
^m  in  Minas  Geraes  is  extraordinary  ;  and  he  questions  if  any 
other  district  on  the  face  of  the  earth  contains  so  much.  The 
ones  are  magnetic  iron  stone,  iron  glance,  iron  mica,  and  com- 
jKapt  clay  iron  stone ;  and  these  are  disposed  not  in  veins,  or 
singly  beds,  but  form  whole  hills  and  ranges  of  hills. 

'  ,        '  III.  Chromate  of  Iron  in  the  Feroe  Islands. 

.  Specimens  of  chromate  of  iron  have  been  brought  to  Edin- 
bui^,  said  to.  have  been  found  in  the  Feroe  islands.  We  have 
examined  the  specimens ;  btit  suspect  that  they  are  not  the 
production  of  Feroe.  Probably  some  of  our  mineralogical  corre- 
spondents may  be  able  to  inform  us  if  there  are  any  other  rocks 
in  the  Feroe  islands,  besides  those  of  the  floetz  or  secondary 
class. 

IV.  Account  of  some  new  Minerals.  ^  By  Henry  Heuland,  Esq. 

(To  Dr.  Thomson.) 
DEAR  SIR,  London^  Oct.Sj  1818* 

Finding  in  your  last  number  of  the  Annals  a  short  translation, 
beingan  extract  from  a  notice  by  M.  Cordier,  of  Paris,  on  some 
minerals  which  were  named  by  W  emer ;  and  being  assured  that 
M.  Cordier  could  not  have  been  possessed  of  a  characteristic 
specimen  when  he  examined  the  helvin,  I  beg  to  say  that  its 
crystalline  form  is.  a  regular  tetrahedron,  instead  of  an  irregular 
octohedron.  The  helvin,  which  has  been  known  here  many 
years,  is  seldom  seen  in  its  primitive  form,  usually  presenting 
the  most  simple  modification — Haiiy'^  epointe ;  its  locality  is 
the  mine  called  Brother's  Lorenz,  in  the  vicinity  o^  ^qJwns'^vx.'ukcv- 
berg  in  the  Saxon  Erzgebirg  •,  and  Wexuex  wdxcL'Si^  SX*  i^orav  "^^^ 
Greek  n^to$,  sun-yeUow. 
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The  albin  is  a  variety  of  the.  apophyllite^  and  Has  been  knowti 
iu  this  country  about  three  years.  It  is  Well  understood  heif0 
that  some  of  the  French  Savans  feel  a  reluctance  16  own  tH^ 
apophyllite  of  Ferro  as  such^  and  class  it  with  the  mesotype.  '  i 

M.  Cordier  takes  notice  of  Wemer*s  peliuin.  Wemei:  n^ed 
it  peUona,  from  wexw/xa,  bluish  colour.  \    '  *»»i'Mr 

,  1  have  just  received  two  minerals^  one  under  the'  iinie^iff 
jSkorodite^  from  Stamm  Asser,  near  Schneeber^,  m  Sdiftri^l 
the  other,  a  tungstate  of  lead,  from  Zinnwalde^  in  Bd^feiiiEfc?. 
Mr.  Breithaupt,  at  Freyberg,  calls  the  first  skofbcBt^^^a^i' 
jTwocoJwv,  garlic,  as  before  the  blow-pipe  it  gives  out  that'siadi^ete. 
iWhen  thoroughly  heated,  it  leaves  a  reddish-btowh  ^gtottofi^, 
which  attracts  the  needle.  Judging  from  the  external  ch^ricrt^ 
I  should  believe  the  skorodite  sent  to  me  to  be  a  cuj»fe(!/as 
arseniate  of  iron.  '  ^-  '^* 

The  timgstate  of  lead,  as  to  its  exterior,  greatly  resembleS'thp 
brown  acicular  phosphate  of  lead  from  PouUoueri  in  Britati]^, 
and  from  Rheinoreitbach  on  the  Rhine ;  but  the  crystalUiie  fbrai 
,is  different,  representing  very  acute  four-sid^d  pyramids,  '  ' "'* 

Crystallized  zircon  has  been  discovered  last  year  dntKfe'jzofeitL 
■from.Prickler  Halt,  at  the  Sau  Alpe,  in  Carinthia.        .    ',  \,^'^'*t 

I  have  the  honouf  to  be,  dear  Sir,  ■  i  ■  =  ,  I 

Your  most  obedient  and  humble  servariti-*'    '*" 

Henuy  HExjtAiNfii'.-;' 

■■■■■■'     ■       ''■'■ 
v.  Curious  Discovery  that  Spiders  feed  upon  Sulphate  of  Zinc, 

(To  Dr.  Thomson.) 
SIR,  Cork.JutyM^X^S. 

Should  the  following  account  be  deemed  worthy  a  place '  in 

Jour  Annals  of  Philosophy ^  you  will  oblige  me  by  inserting  it. 
t  is  the  substance  of  an  essay  read  before  the  Cork  Society  for 
promoting  Knowledge,  at  a  late  sitting, 

I  am.  Sir,  with  due  respect,  your  very  obedient  servant, 

Thomas  Holt,  Secretary. 

A  few  months  since,  having  occasion  for  some  sulphate  of  zinc, 

'I  proceeded  to  examine  my  collection  of  metallic  salts,  ajuongst 

'which  I  expected  to  find  what  I  required.     I  readily  found  uxe 

X  paper,  in  which  the  label  informed  meiiie  sulphate  of  zinc  had 

be^n,  but  was  much  surprised  to  find  none  in  it.   A  considerable 

*  quantity  of  minute  particles  of  a  yellowish*brown  substance  were 

^iiatteired  through  the  paper,  some  adhering  to  it,  and  all  held 

^  <o§ether  by  an  extremely  fine  silky  thread.    On  removing  the 

various  papers,  and  searching  to  the  bottom  of  the  box,  I  disco- 

vereft  a  portion  of  the  sulphate  of  zinc,  enveloped  in  a  heap  of 

the  powdery  substance.    When  I  took  it  up,  a  very  large  spider 

jsap  oujt  of  it,  and  hid  himself  amongst  the  papers.     The  salt, 

^^  with  the  exception  of  a  ttin.  ahell,  had  been  completely  eaten 

^  ^bv..  the  insect.,    Nevei  having  m^.  mXk'  ^  \ft«x^*  ^€  ^  ^^rfhillel 

'"  cjrcuzoistaiic^/i  S/^as  Induced  to  \tL^^^\^\te\jiQrt^  tc^^ 


t 
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ft  Blew  to  discover  if  I  might  not.haye  been  deceived,  Onrepo- 
v^ripg  the  spider  I  found  jt  was  of  the  species  "  Araned  Scenica." 
|t  ih^d  assumed  a  perfectly  black  colour;  was,  oti  being  ap- 
pro^(i^ed  or  disturbed,  reiaarkably  brisk  in  his  motions  ;  out  at 
p^fe^i  times  would  drag  his  legs  after  him  in  a  peculiarly  sluggish 
manner.  Having  cleaned  the  box,  I  deposited  the  insect  m  it 
;it^^,lmnp  of, nearly  two  oimces  of  sulphate  of  zinc.  Tn  about 
pi,W?eks  he  had  pierced  this  also,  and  as  usual  had  produced  a 
<5p;fBidfirfibIe  portion  of  the'  powder.  I  then  deposited  other 
^a^allic  ^altSf^as  sulphates  of  iron,  lead,  and  copper,  munateti 
^,  Ip^d  a*4  piercuiy,  and  nitrates  of  copper  and  sitver,  with  the 
suf^^e  9^  ziiiQ  in  the  box  ;  hut  the  spider  did  not  leave  the 
latjtfT,  iior  dii^,  he,  touch  either  of  the  other  salt«,  though  I  removed 
me  ^^hate  of  zinc  for  a  time  from  the  box .  Being  thus  safiir- 
fied  6t  the  fact,  I  endeavoured  to  ascertain  if  the  Salt  hail 
,imde^gone  any  chemical  change  in  passing  through  the  spider. 
X|iC^used  him  to  fast  two  days,  then  deposited  Imn  in  a  cteap 

t9^  ^tt  200  gr,  of  sulphate  of  zinc;  and  when  I  perceived'he 
ad  eaten  neariy  half  of  it,  I  carefully  weired  the  remmtider 
^tj^t^e  powdery  substance  ;  it  weighed  170  gr. :  here  Vfts  k 
'loss  <nnear  30  per  cent.  This,  however,  might  be  in  part  watejr. 
I,  therefore,  collected  60  gr.  of  the  powder,  oQ  which  I  poitred 
six  cupels , of  boiling  water.  A  considerable  part  remained 
un^i^solv^i^  though  frequently  agitated,  during  two  days.  Ten 
drops  of  sulphuric  acid  were  men  added,  and  the  whole  wasdiB- 
poj^edk  It  Beems  probable,  therefore,  that  the  sulphate  (^  ziQC 
had  been  deprived  of  part  of  its  acid  in  passing  through  thespider. 
rjQie-insect  at  this  time  seems  perfectly  healthy,  haviog  eaten 
.jfieaj'ly  foiu;  omices  of  the  salt  in  about  six  months.  X- 

'f  :■■ ''      VI'.  Query  respecting  the  Decay  of  InmRaii$  -.. 

(To  Dr,  TiMmson.) 
SIR,  LundiHh  Sepi.  IS,  IS1|. 

.^e  decay  of  iion^  bars  and  rails  at  their  bases,  vflwtiier  let 
into  stone  or  cait-iron,  cannot  have  escaped  the  attention  of  a 
numerous  class  of  your  readers  &&  well  as  yourself.      May  I, 
therefore,  beg  the  favour  of  you,  or  such  of  your  eeadera  as^'have 
considered  the  sidiject  and  had  experience  of  the  evil,  whether 
any  remedy  or'palliation  has  been  yet  discovered,  and  what.sufb 
-'remedy  or  palliative  is?     Ithas  been  suggested  to  me,  thai:jn«.y 
'"paper  wrapped  round  the  end  of  the  bar  will  have  some  pasf^t. 
.'■if  so,  powdered  gray  paper  might  be  employed  in  the  PW?,Jf*y 
''QS  lead,  to  fill  up  the  holes  into  which  tha  barft  %<^  .ips<e|ct^. 
''liLead'has  no  effect,  nor  wood,  as  far  as  I  have  observe^.jjU^y 
'potty,  rom&n  cement,  tallow,  and  maoguiese,  ScCbt  ;^^ 

'■'    ■  Your  constant  reader,       -        .,  '>y,;5,S, 

J.!.  ,    .       , . ,     fTII*  Qiifry  respecting  Wronski.    '"/        ■;   ■' ' 
i-M  ./^ow  lge^,^u»e,  throyglj  tiie,x^^iaHca  <^  '^\.A'*'*^^^^Sfc 


45i6f  Scientific  Intelligence.  [Dec. 

the  subject  of  Wronski's  mathematical  works ;  for  I  ^m  aixxious 
to  know  La  what  estimation  he  is  held  by  our  mathjematician^. 

I  see  from  tlpie  newspapers  that  the  Koyal  Academy  of  Sciences 
in .  Lisbon  has  noticed  him.  It  is  stated  that,  at  the  sitting  of 
Jmie  24,  "  M.  Ve  de  Conto  read  an  introduction  to  a  memoir 
which  had  gained  a  prize  relative  to  the  programma  of  tiue 
a,cademy  upon  the  demonstration  of  rules  given  by  \V^rongki  for 
the  general  reduction  of  equations." 

The.  works  mentioned  below  are  those  I  am  acquainted  with : 
wl^ether  he  has  pubUshed  any  more  I  do  not  know.   I  am^t  .^* 

An  Amateur. 

Introduction  h  la  Philosophie  des  M^6matiques  et  Technie 
de  TAlgorithmie.  Par  Hoene  Wronski,  ci-devant  Ojficier  Su- 
p^rieur  d' Artillerie  au  Service  de  Russie.  A  Paris,  chezCour- 
cier,  1811. 

Refutation  de  la  Theorie  des  Fonctions  analytiques  de 
La  Grange.  Par  Hoene  Wronski.  A  Paris,  chez  Blankenstein, 
1812. 

Philosophie  de  Plnfini,  contenant  des  Contrereflexions  et 
des  Reflexions  sur  la  Metaphysique  du  calcul  infinitesimal.  Par 
Hoene  Wronski.     A  Paris,  1814. 

Philosophie  de^  la  Technie,  Seconde  Section,  contenant  les 
Lois  deg"  Series  comme  Preparation  a  la  Reforme  des  Mathema- 
^iques.     A  Paris,  1817. 

'    VIII.  Table  for  computing  Heights  by  the  Barometer. 

By  Dr,  Tiarks. 

(To  Dr.  ThomsoD.) 
SIR,  Montreal. 

I  hope  that  the  following  table  for  computing  heights  from 
barometrical  observations  will  not  be  imacceptable  to  many  of 
the  readers  of  your  journal. 

It  is  founded  on  the  following  formula  of  La  Place : 

Height  in  metres  =  18393  (1  +  ^^)  log.  ^  (1  +^) 

6,  expressing  the  height  of  the  barometer. 

t  9,  the  temperature  of  the  air  and  the  barometer,  or  the 
degrees  of  the  detached  and  attached  thermometers,  according 
to  the  centigrade  scale  at  the  lower  station. 

h\  t%  y,  the  same  at  the  upper  station. 
*    This  formula,   supposing  the   mfetre   to   be   39*371   English 
inches,  and  expressing  the  temperature  according  to  Fahren- 
heit^S'  scale,  will  be  as  follows  : 

TJ    •    1  i.  •      T?      V  x.  r     J.  6131  X  S9*ni  x  836  ,  ,     .  rt  +  f\ 

Height  m  Enghsh  feet  = ^^^ (  1  +  t4^  (—-J 

'"S-yV^    T  4y;08        ~L  900000  ^       ^  TTS    V     2     ^J 

X  [l^S-  L  -  0-000044584  (^S  -  ^^"\. 
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In  order  to*  find  the  difference  of  height  of  the  two  stationsi 
take  the  difierence  of  the  logarithms  of  the  heights  oT  the  baro- 
meter at  the  two  stations,  using  five  decimal  places.  Multiply 
this  difference  by  lOOOOG,  or  consider  the  decimals  of  the  fifth 
places  as  unities,  and  apply  A  to  it,  which  is  found  by  entering 
the  table  with  the  argument  (^  —  S0>  ^^^  which  will  be  sub- 
"tractive  whenever  the  temperature  of  the  barometer  at  the  lower 
station  is  higher  than  that  at  the  upper  station,  as  is  usuaHy  the 
case,  and  additive  when  the  contrary  takes  place.  Take  the 
logarithm  of  the  result,  and  add  B  to  it  (entenng  the  table  with 

the  argument  — 2~]>  ^tnd  reject  10  in  the  index.     Tte  result 

will  be  the  logarithm  of  the  height  in  English  feet. 

S,  degrees  of  the  attached  thermometers  at  the  lower  stations, 
by  Fahrenheit's  scale. 

y,  degrees  of  the  attached  thermometers  at  the  upper  stations. 

f,  degrees  of  the  detached  thermometers  at  the  lower  stations. 

f^  degrees  of  the  detached  thermometers  at  the  upper  stations. 
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9'78065 
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9-80686 

9-80777 

9*80868  ' 
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The  result  thus  found  is,  peihwpSv  ^%  ^^c.x«^\fc  ^^vs*  vcl  ^svof^fi^ 
cases  the  nature  of  the  observations  v^WV^o^  '\X.\.o  \k^-  Ya-^VyR*' 


hofweyeXf  hm  given  a  co-effiqi^^t  ^^peiidij^,  cp^^^e^^^tit^c^  of 
ib/e  place.  The  correciion  of  B  thence  iresuKmg  is  contained  in 
Atfeaowmg  taWe.  —  *--"  '    '^^  '■    ^~-'^'-  •^'"    '^' "^   , 

^  Arg.  Latitude  of  the  Pktce^' 


i  )    /■'"Il'-tt<:/-i 


Correction  of  B. 


-  ' 


Lai. 


«   n 


1 

3 

,  4 


I 


;  .11,  , 

}   •:  Si"- 


124 
123 
128 
123 
1^ 
122 
121 
120 

ri« 
ii5 

Ifli  • 

110»- 

lOf? 


Lat. 


90«^ 

89 

88 

87 

86 

85 

M 

J8S 

82 

81 

80 

19 
78 
7T 
76 
75 


OorreetioBof  B. 


Lat. 


Id® 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


105 
102 
100 
97 
95 
92 
89 
86 
83 
79 
76 
73 
69 
65 
62 
58 


JUU. 


74o 

73 

72 

71 

70 

69 

68 

67 

66 

65 

64 

63 

62 

61 

60 

59 


A 


1^. 


33 

'34.^ 
35 

86r 

37 
38  . 

40 
41 

•4^  ■{ 

44. 

■:j  ! 
t   '■-  ■    J 


^Wh{ 


-f-^ 


:\ 


ijft^lt 


■5'4' 

BO  ^ 

>;-46i 
,-42 

38^ 
}  -'34 

'21    ' .   "^ 

f  13.!  Am\^ 
'4'  ■■'^'''^ 


xr  • 


•  / 


I . 


Hi, 


iirjuB 


;  "lEfci?  tflMe  b  copied  from  Bodies  Fahrbuck  f<xr'jk8^7i.  wh^^ 
^rof^  fGau98  has  publiahed  barometrical  tables  of  neady,  jfcj^ 
same  form  as  the  above^  '   '       /  ,  <..i 

Example. — Barometer,  lower  station *  ^  • . »  30'292 

upper  station 29*450 

Thermometer  attached^  lower  station  .. .     '^    2^ 

upper  station 
detached,  tne  same* 
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Loff.  30292  =  3-48133 
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2-83235  =  log.  679-7  EngKsh  feet. 
.  i  jremain,  Sir,  yo\xr  cAi^^etvl  «>^in«xi\^ 


^('^iji^tP^^l^'m-MketJramcal  Period  of  tS 'rem  "  '^ 
I  recenuy  met  witn  the  iollowmg  passage  ip  Xaiandg,  fvtupiii 
Icopy  out,  as  some  of  your  readers  may  like  to  look  at  tte  autho- 
rities to  which  he-^iC^ters.  it  is  la  the  second  \otume  of  his 
Astronomy  (1792)  at  pp.  196,  sect.  1604. 

*&M.,i^«lldj>trpuve  que  la  periode  de  18  ans  raaiene aqasi les 
aniieeji  seches  ou  pLuvieuses,  chaudes  ou  froides.  (Bel^  vera 
lB*Wefizade|g)i-Astri,SaggioMeteorologico,  1770Etl781,p.l77; 
SaJos.lV^eteprplogique,  Journal  <ie  Physique,  toni.  ipd.  p.  176;) 
Smle'B  »utrDslhtluences  que  les  Anpiena  attribuQieut  k  kL(ine, 
vcrtt.  Rifeciftli  ■  (Almag.  i.  185 ;  ii.  533)  et  la  CoQuoiaBaace  dei 
T^p8,:;t7^5,,p.l61.» 

JMis  not  my  intention  to  enter  into  the  much  disputed  point  of 
thlfirimoon'a  influence  on  the  weather;  but  the  very  renttulotble 
s^ojis  of  the  present  year  induced  me  to  look  tracV  to  a,  m^o- 
roit«gtcai  journal  for  1800,  from  which  I  found  t^i^t  the  eunwner 
th«ti,'hke  the  present,  was  remarkably  ^arm  apd  dry,  [no  rain 
■faffltng  fpr  above  two  months,  from  June  (o  Augufet.  Th^  c>^ps, 
a^^piiist'be  the  natural  consequence  of  so  long  a,'  drpi^Ut,  JRere 
vei^  short;  but  in  1800,  the  rain  camf  in  the^UUier|eDd  of 
.^'figu^t ;  the  autumn  and  seed-time  were  very  fine,  and  theg^ass 
sprung  up  luxuriantly  after  the  ground  had  recovered  its  mois- 
tarti.'  It  ■^tiU  be  CunOus  to  look  back  to  1782  and  1^64  ;.iiit  I 
hAVe'itj  bodfcs  at  hatid  to  which  I  can  refei^  ferthe  qaknlitiM^ciEt 
rain  which  fell  in  the  different  months  of  those  year*.  ■  ■'-■  ~>:n^z 
''■•'\iu^f20,  ISIS.  ■■       '"■■■1.,'t       -i',  :  [■.-.aS. 

,'  X.  JRegikier.iif  the  Weather  ai  New  M^tlifmffffi  Yorkshire. 
^•■May. — Me«n  pressure  of  barometer,  29-760;  max.  30'40; 
min.  29'10;  range,  1'30  in.;  spaces  described  by  the  curve, 
4-27  in,;  number  of  changes,  11. — Mean  temperature,  52-171"; 
max.  eS"*;  rain.  38°;  range,  30°.— Amount  of  rain,  2-30  in. 
Wet  days,  11.  Prevailing  winds,  N.  and  E.  N.  '7  ■  'N.E.  6; 
E.  9 ;  S.E.  2  ;  S.  1 ;  S.W.  2  ;  W.  2 ;  var.  2 ;  brisk  wmc|s,  6. 

June. — Mean  pressure  of  barometer,  29-853  •  max.  30-37 ; 
min.  29'18;  range,  1*19  in.;  spaces  described  byjthfc  curve, 
4-81  in.;  number  of  changes,  11. — Mean  tempcc$turp,  62-360"; 
max.  83°;  min.  47°;  range,  36°,— Amount  of  ram,  1-33  in. 
Wet  days,  6.  Prevailing  wind,  W.  N.E.  4 ;  E.  2:  S.E.  1 ; 
S.  3  ;  S!W,9;  W.  4  ;  var.  4;  brisk  winds"  5  ;  boisterdiis,  2. 

July. — Mean  pressure  of  barometer,  29-870;  max.  30-26; 
min.  29-60;  range,  0-76  in.;  spaces  described  by  the  curve, 
4-65  in. ;  number  of  changes,  12. — -Mean  tempemture>  66'000° ; 
max.  88°;  min,  45°;  range,  43°.-'— Amount  of  raiii,:jl-40  inj 
Wet  days,  5.  Winds,  calm  and  variable,  N.6  j  N,^.;S  i  E.  1 ; 
S.E.2;  S.3;  S.W.  4  :  W.6;  N.W.  4  ;  var.  3  ;  brisk  winds,3. 

4i/garf.'-»MBan  pressure  of  barometer,  29-850;  max.  30-15; 
min.  29'33;    range,   0-82  in;   spaces   descvihad.  ti-j  "Cxw.  <:,Mx^t, 
3-42  in, ;  nuiiiter  Of  changes,  ^0,-— Me,«n,'  'oKicc^'ataMifc,  ySc'lSiS' 
mix.  93'^:  i4iii.  44°:  range,  S9°.— XwiOMivt  qI  -ram-v*^""^  ^ 
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total  this  year,  22*76  in.  Wet  days,  4.  Prevailing  wind,  N. 
N.  13  ;  N.E.  6  ;  S.E.  2  ;  S.  3  ;  S.W.  2 ;  W.  6  ;  var.  1  ;  brisk 
tnnds,  3, 

May  commenced  with  the  same  wet,  cold,  and  changeable 
weather  as  marked  the  close  of  April,  and  which  continued  with 
little  variation  until  the  17th,  when  the  atmosphere  became 
more  settled  ;  and  there  was  a  considerable  increase  both  in  the 
pressure  and  temperature.  From  this  time  to  June  3,  the  sky 
was  clear  and  brilliant,  and  the  changes  in  the  barometer  and 
thermometer  very  trifling.  On  the  6th,  the  maximum  of  tempier- 
atore  indicated  80° ;  but  in  consequence  of  a  heavy  storm  to  the- 
northward  of  this  place,  abd  much  vivid  Hghtning  in  the  evening, 
the  heat  gradually  decreased  until  the  1 1th,  when  the  therm[0- 
meter  rose  to  81°.  About  seven,  p.m.  another  storm  passed 
over  to  the  N.E. ;  and  the  lightning  was  almost  incessant  from 
11  p.m.  to  2  a.m.  (the  l§th.)  This  day f the  temperature 
increased  to  83®,  with  heavy  thunder  clouds  in  a  south  directibn, 
which,  in  the  evening,  drew  off  to  the  westward ;  and  in  Ais 
quarter  the  hghtning  was  observed  from  nine  to  half-past  elevefi, 
p;m.  At  midnight,  the  edge  of  the  storm  approached  us,  with 
a  few  loud  electncal  discharges  and  a^  little  ra;m.  Showers  con^* 
tinned  to  fall  at  intervals  until  the  26th,  when  the  period  clog^ 
with  the  same  features  as  the  preceding  one. 

From  Jtily  8  to  14,  the  temperature  kept  gradually  increasing. 
On  the  15th,  the  thermometer  again  rose  to  83®,  and  the  follow- 
ing day  to  85°.  On  the  19th,  between  one  and  two,  p.  m.,  we 
had  a  thunder-storm  here,  with  very  heavy  rain ;  but  so  local 
that  it  did  not  extend  two 'miles  either  in  an  E.  N.E.  or  N. 
direction,  though  in  the  S.S.W,  it  was  tremendous,  and  did  con- 
siderable damage.*  At  the  commencement  of  this  storm,  the 
thermometer  stood  at  81°;  but,  during  its  continuance,  and  for 
some  time  afterwards,  it  was  no  higher  than  60°.  The  tempera- 
ture again  declined,  and  the  pressure  also,  until  the  23d,  on 
which  day  the  thermometer  was  at  80°,  accompanied  with  strong 
gusts  of  wind  :  on  the  following  day  it  rose  to  88°,  being  the 

freatest  degree  of  heat  we  have  experienced  here  since  July  13, 
808  :  and  at  this  maximum  it  remained  above  three  hours.  The 
maximum  of  the  24th  was  83° ;  and  of  the  26th,  81°.  The  wind 
on  the  27th,  having  veered  to  the  northward,  above  half  an  inch 
of  rain  fell  (though  the  barometer  kept  rapidly  rising  all  the  time), 
and  the  temperature  underwent  a  material  change  ;  the  thermo- 
meter at  two,  p.  m.  being  no  higher  than  58°;  thus  making  a 

♦  At  Westow,  a  small  village  to  the  S.S.W.  of  this  place,  the  baihtones,  several 

of  which  measured  nearly  two  inches  in  circumference,  being  accompanied  with 

torrents  of  rain,  destroyed  two  fields  of  turnips ;  the  plants  and  soil  to  a  great 

depth  being  completely  washed  away,  and  the  corn  in  several  others  laid  as  fiat  as 

though  aroUer  had  been  passed  over  it.     Two  sheep  were  killed  by  the  lightning, 

and  a.  number  of  poultry  by  the  force  of  the  hailstones.     A  great  quantity  of  hay 

wat  tfiken  up  by  a  whirlwind,  a  short  lime  be?o¥e\\ve%\.cvT\o.  commenced,  and  carried 

a  eaasfderable  distance.     At  liangton,  5iT^otVvet  v\V«kig5i  x»  v\v«i'$s.^»  ^1  "^VaSXfew^  and 

about  two  miles  eastward  of  Weston? ,  X\\«e  N<j«La\io  i«:\ii,%ic,  ^xava^^^^ia.^* 
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difference  in  the  maximum  of  23° ;  and  during  the  24  hours  a 
difference  of  15*^  ii^  the  means  of  the  extremes.  This  month 
terminated  with  the  mean  elevation  both  as  to  pressure  aUd 
temperature. 

It  is  observable  that  not  only  the  mean  pressure,  the  spaces 
described,  and  the  number  of-'chahges  in  the  direction  of  the 
column  for  the  first  three  months  very  nearly  correspond  ;  but 
aJsK)  that  the  quantity  of  rain  and  wet  days  in  two  of  them  are 
^so  as  nearly  equal. 

The  temperature  from  Aug.  1  to  4  gradually  increased.  On- 
the  6th,  the  thermometer  indicated  83  ;  and  the  following  day 
80°  ;  after  which,  to  the  close  of  the  month,  it  continued  low, 
with  very  Uttle  variation  in  the  extremes.  The  range  of  the 
barometer  until  the  26th  was  also  Umited  ;  and  on  several  days 
it  remained  nearly  stationary,  particularly  from  the  14th  to  the 
23d,  the  amount  of  its  different  variations  being  barely  equal  to 
T^^ths  of  an  inch.  On  the  17th,  we  had  a  considerable  fall  of 
rain,  accompanied  with  a  strong  N.E.  wind,  the  quantity  from 
one  to  five,  p.  m.  and  from  four  to  seven,  a.m.  (the  18th)  exceed- 
ing 1|^  inches.  At  Pickering,  eight  miles  to  the  N.  there  was 
no  rain,  while  at  Scarborough,  it  fell  in  torrents  nearly  three 
hours. 

Though  thunder-clouds  have  frequently  appeared,  there  has 
been  no  storm  of  electricity  observed  in  this  neighbourhood  dur- 
ing the  last  month,  -  J.  S. 

New  Maltott,  Sept,  I  ^  1818. 

XI.  Perquadrisulphate  of  Iron. 

In  the  Annals  of  Philosophy ,  vol.  x.  p.  100,  I  have  given  an 
account  of  two  salts  composed  of  sulphuric  acid  and  peroxide  of 
iron.     The   one  an   orange  powder,   composed  of  2  atoms  of 
peroxide  of  iron   -f    1  atom  sulphuric  acid :  the  other  a   red 
astringent  salt,  soluble  in  water,  mcrystallizable,  and  composed 
of  1  atom  of  peroxide  of  iron  and  3  atoms  of  sulphuric  hcid. 
My  attention  was  lately  recalled  to  this  subject  by  an  ingenious 
surgeon  in  Glasgow,  who  brought  me  some  small  octahedral 
crystals  of  a  white  colour,  which  he  had  obtained  by  evaporating 
a  solution  ofprotosulphate  of  iron  with  an  excess  of  acid  repeat- 
edly in  a  china  cup.     He  had  been  able  to  obtain  these  crystals 
only  once.     All  his  other  experiments  to  obtain  them  had  feikd 
of  success.     Hence  he  was  disposed  to  ascribe  the  fprmatidti  of' 
the  crystal  to  a  particular  state  of  the  atmosphere  with  regard  to 
moisture.     They  had  precisely  the  form  of  alum  crystals.     The 
whole  of  them  scarcely  exceeded  one  gr.  in  weight  j  so  tjiat  it 
was  impossible  to  attempt  an  accurate  analysis  of  them.     I  dis-  • 
solved  one  of  them  in  distilled  water,  added  a  little  potash  to  the 
solution,  and  then  applied  heat.     There  was  a  precipitation  bf 
peroxide  of  iron  which  I  separated  by  the  filter.    Tci  wii  ^iiwes:'^^ 
liquid  I  added  a  solution  of  sal-axaccLOxiaa.     K.  •^^<ac^'>^afi^»^'^*^ 
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aiamina  fell,  -whioh,  as  neariy  ffs  I  <H)tdd  judge^^«t*^#fe;  "^^^ 
at  copious  as  the  previous  precipitaite  of  perexidfe'  %f  ircto  frNi^^ 
the  same  crystal.  Tlie  salt  thett  was  n©t  a  simple  persu^fJittttP 
of  iron.  It  contained  at  least  two  bases.  Whether  pota^*"iif' 
ammonia  was  present,  I  did  not  attempt  to  detiinoflrtef^y  M-!t6^ 
quantity  must  have  bisen  too  minute  to  be  easflijr^iij^dcSaiefil^ 
even  supposing  it  present.  I  made  some  ttiais  to  <Dbtai6^  a?  ist^oiw 
fiaJt>  by  mixing  together  pertrisulphate  of  iron  afiltt*4lilm,'ifti[ft'pfei*^ 
trisulphate  of  iron  and  sulphate  of  ahsmiilti}  but^neiSier^ty*' 
spontaneous'  evaporation,  nor  by  evaporating't^tilis  4ielis!Lt  4)1^ ft? 
steam-bath,  could  I  procure  any  similar  0(rta^heyfrf*  ^»y«W 
Hitiberto,  therefore,  the  nature  of  this  neV  stf^fttaiiins  «'^{i*o&* 
blem,  which  I  have  not  been  able  to  solve.  ■'■""•'  ''"    -•'^'^^'^'1 

But  I  have  hit  upon  a  method  of  procuring  anothei:  apeq^  of 
persulphate  of  iron,  which  crystsuUzes,  and  possesses  some 
curious  enou^  properties.  My  method  of  proceediifig  WastHis. 
I  took  a  solution  oi  protosulphate  of  iron,  which  had  reniameff' 
elxposed  to  the  action  of  the  air  for  above  a  twelvemonth,  aiitr 
was  of  course  almost  changed  to  persulphate.  T6  this  soiutriiW  F. 
added  a  quantity  of  sulphuric  acid,  and  then  concentrated,  it^ 

Son  ^  steam-bam  till  its  bulk  was  reduced  to  less  thaA  onie  ji^f 
its  originial  state.  On  setting  it  aside  for  24  hottrs,  a  iniiriby^ 
of  crystal  of  protosulphate  of  iron  were  deposited.  Themortiir 
Hquor,  which  had  a  vefry  deep  red  colour,  was  poxirfed  off  tiles'^' 
fbystds  into  a  Wedgewood  evaporating  dish,  and  placed  trpon'a 
steam-bath  at  a  temperature  of  rather  more  than  160*^;  Here  tt 
remained  for  several  days.  On  looking  at  it  I  was  surprised  t0 
And  the  colour  much  lighter,  and  a  deposit  of  small  wliite^  s'6ini- 
transparent  crystals  at  the  bottom  of  tne  vessel.  These  cryst^si 
were  smaH,  and  so  much  involved  in  each  other  that  I  could  not 
make  put  their  shape  in  a  satisfactory  manner,  though  BQveral  of 
them  seemed  to  be  four-sided  prisms. 

.These  crystal^  had  an  acid  and  astringent  taste ;  when  exposed 
to  the  air  they  slowly  attracted  moisture,  and  deliquesced.  They 
were  soiubie  in  alcohol,  and  gave  that  Uquid  a  yellow  colour. 
'JWien'^t  into  water  they  speedily  separated  into  small,  shining, 
ithite  scales,  which  rendered  the  water  milky ;  but  they  dissolved 
bjL  that  liquid  very  slowly  unless  assisted  by  heat.  I  put  four  gt;^ 
of  the  crystals  into  200  gr,  of  water :  24  hours  elapsed  before 
the  aolutfon  was  complete.  I  then  added  10  gr. :  m  48  houri 
fliey  wiere  dso  dissolved :  10  gr.  more  were  added ;  and  they 
ajsp  took  about  48  hours  to  dissolve  completely. 
\  The^  Solution  was  at  first  colourless,  but  it  became  distinctly 
yellow  when  the  quantity  of  salt  dissolved  was  considerable. 

When  the  water  was  evaporated,  the  salt  was  obtained  uiial* 

l^d  in  small  crystals,  or  more  easily  in  the  state  of  a  white 

irusf."  ■  '^-  •  -  ■ 

'    Ii(>dk  15  gr.  of  the  crystals,  dried  at  the  temperature  pf  150°^ 

aoi^f  dissolved  them  in  water,    T\ve  ^petoxife  of  irdh  betag  predf 


ttiftted.  by  M^L^iLOi^a  and  separated  by  the  filter,  I  fiatnrated  the^ 
vqffiA  /mth. nitric,  acid  and. precipitated  the  Buiphuric  acid  by, 
i4tmtf  <>i^  barytas.  By  this  mode,  of  analysis  I  found  that  the 
^^K)f  s^lpbuno  acid  in  the  salt  was  twice  as  great  as  tiaat  of 
tb^  tp^ro;iide;  <>f  iron*  Now-  an  atom  of  peroxide  of  iron  weiehs 
l^^5^^  an^toon  of  SMlphuric  acid  5,  Hence  it  is  evident  that 
^^r#l^t  i^  '5;)ompesed  of  four  atoms  of  sulphuric  acid  united  ta 
0]|^|aftQp,iQf  :p0rpxide  of  iron;  or  it  is  b,  perquadiisulfhate -of 
t»(^.fc,,'SbQ(Vf^  ^low  solubility  in  water  of  a  salt  containing  so 
mf^  Sfiaphuijjo  apid  is  remarkable.  It  is  curious,  likewise,  that, 
Qpi  4ecompo^on  of  it  is  effected  either  by  water  or  alcohoL  It 
is^,^^viouS:%m^  this,  that  the  whole  of  the  acid  is  uoited  to  th# 
peroxide  of  iron  by  a  -considerable  affinity^ 

^'  Xlt;' PldsiliSiy  of  Clay  ascribed  to  the  Presence  of  Water. 

'%e  sinplar  property  of  argillaceous  substances,  in  VWdi; 
qpg^late  the  occupations  oi  the  potter  and  porcelain  xnan]a^u>< 
tpf/^Tj  tbat  pf  forming  a  paste  with  water  susceptible  i of  ,]^^8iQg 
ip^tuided  to,,  and  preserving  any  destined  form,  is  usually  ascribeoL 
^  iajuficdnou^  earth,  but,  m  my  opinion,  very  err,pneously« .  .;  : 
j|.Ii  is  well  known,  I  believe,  that  alumina,  whetfh^  imtjLve  or 
«(]^^i^dial,  hov^ever  minutely  divided,  does  not  posse^^^  l;!^  ,cha^ 
ij^oiti^ \abpye  alluded  to,  while  in  an  uncombine(l.sjtat0:»tt^ 
agqiiires  it  by  solution  in  an  acid  and  precipitation^  9^  4^t  if 
t^e  .preicipitate  be  deprived  of  the  water  m^  ft  coptain^4§  J*t 
ip^S]];Qi(e|s  its  pristine  intractabiUty^  if  I  may  be  altpwe^  tbi^  ^3H 

, .  B^pes  at  not  seem,  tiierefore,  that  this  valuably  P^^^^^H-tj 
^nse^  from  the  presence  of  hydrate  of  alumina  in  ciaxs^,&p^.? 
>  V  Philo-Chemicus  tidNDi^^iisXs. 

'        XIII.  Notice  respecting  the  Discovery  of 'Pee^^ Sinter.' 

By  Dr.  Clarke.  '  -  ■  ■ -.^:  --i  j . 

An  End^sh  traveller  of  St.  John's  CoUege,  CamJJndgiBf^Mr^ 
{{astings  Kobinson,  lately  arrived  in  that  University  jrcon  hij^ 
travels  in  Italy ;  bringing  to  the  Professor  of  Mineralp^  spn|i^ 
She  specimens  of  the  curious  hydrate  of  silica^  QO^nmcM^.  oaU^ 
jpfarl'^ntery  from  Professor  Scuiti,  of  Pisa ;  accpmp^^iJM[e4Ji»^^at 
written  statement  of  tne  manner  in  which  tiiis  wner^  tifas^^g^ 
pally  discovered  by  Professor  Santi ;  who  publis^^^ll^acxapr"" 
^ifitt  in  his  Travels,  under  the  name  of  amiWiVi;.  ^^^p^.p^l^  ^ 
reprehensible  conduct  of  Dr.   W.  ThonUon^  oi^^a^St^^yf^ 
^bimed  the  discovery  as  his  own,  and  gave  the  nuner^,tbW^am 
6f  fi^riie. .  We  shall  insert  an  extract  from  Ep^ffi^^;  w^^^ 
letter  to  Mfi^  Robinson,  in  the  original  Italian :  a^il^^fi^g  ^^ 
Mispressing  a  Hope  that  as  the'  only  effectual  iAe|}m^  qt^  ipisS 
justice  to  Professor  Santi,  his  own  name  may  be  Destow€^.,9J^ 
d^  miner^:;  and  that  it  may  be  henceforth  Ga]le4  by  ^pp.pt^er 
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1:jIi-(icI  of  a  Letter  fivin  Pmf.  SaiiH,'m"PiS^'"%^'ltfi^i,1^i 
Robinsnn. 
"  Allorche  io  faccva  riiiei  niiei  viaggi  per  la  To&canEi,  a  letoODt. 
i^noti,  io  trtivai  qiiei  iiiii^ei-ali  tiiio  alloiu  uon  acoperti  daaltn>i^e 
h  descridsi  nei  Fu^|ruagli  punblicati  del  miei  viuggi,  pnma  cob 
nome  descrittlvo  di  Ht^lattiti  silicoe,  poi  con  qiielw  di  amatUjf 
dal  home  della  bcik  e  gran  montagna  gia  voluanica  deUa  il 
Montaniiata.  II  I'lof.  \ViUiaiu  Thomson  di  Oxford  vidde  uuUe 
mie  iiiani  le  aiuiatiti,  seppe  da  me  il  luogo,  ove  io  le  aveva  trth- 
vate,  se  ne  provvidde,  e  le  conimunico  subito  alia  ijoc.  Reale  di 
Londra,  e  all'  Acadeiuia  delle  Scienze  di  Parigi^  dando  ad  enae 
il  nomc  iniproprio  li'i  Jioriti,  da  quello  di  un  piccolo  castello  uod 
vicino.  In  tjuesta  maiiiera  egli  (forse  seaza  volerlo)  ai  usuq>o'  il 
piccolo  pregio  di  qtiella  scoperta,  senza  nominarioi.  Io  qou  gli: 
feci  guerra,  nia  cessai  allora  di  aver  con  easo  quella  corrispon- 
deiiza,  clie  passava  Ira  noi.  Se  queate  quisquilie  non  le  Hem- 
brano  degnc  della  sua  dotta  attenzione,  forse  esse  poti-ebbere- 
non  dispiacere  al  Sig.  Claike,  egregio  Professore  di  Minendo^. 
nelP  I'niversitfi  di  Cambridge,  ed  a  lei  senza  dubbio  notisumo  " 

Pba,  Uiggiii  S,  lt)I8. 
XIV.  Oil  the  improper  Mode  of  managing  Diitig-hifls  in  Enghitd'.^ 
By  Mr.  Dinsdale. 

Oct.  s,  ISIS. 

On  reading  the  letters  of  your  correspondent  Mrs.  Ibbetsdn, 
in  the  numbers  of  the  Amiah  for  April  and  August  last,  I  could 
not  help  making  a  determination  to  tiouble  yuu  myself  on  a 
branch  of  the  same  fiulyect. 

She  has  doubtless  made  similar  observations  to  what  I  am 
about  to  ofler,  her  experiments  having  embraced  this  peculiarly 
neglected  part  of  ngiicultural  cliemistiy. 

I  ivish  to  draw  tno  attention  of  your  readers  to  the  inconsistent 
practice  of  farmers  in  general  (at  least  to  my  knowledge  of  the 
farmers  of  Lincoln,  York,  Essex,  and  Suffolk),  with  respect  to 
manures,  both  in  the  making  and  application  of  tliem^ 

It  is  very  common  to  see  their  men  sweeping  dry  straw,  chaff, 
and  frequently  the  dressings  of  their  gai'dens  and  orcliards  on  to 
tlie  dung-hills,  which  aie  mostly  situated  in  a  comer  of  their 
yards,  sometimes  walled  in  and  sometimes  not,  but  generally  iii 
an  elevated  situiitiou,  from  which,  as  well  as  from  their  statues, 
cow-sheds,  and  piggerits,  tlie  liquid  and  most  valuable  paiti^  , 
suffered  to  drain  away,  not  uncommonly  forming  a  £iUHy,  ifnim,,, 
or  stagnant  poul,  the  exhalations  from  which  caniiot  be  heal^.^ 
either  iiir'tlielusflvcs  or  cattle,  and  occupying  « Iiat  |  UMglij^  to,, 
madi:  f^'.l  iTscful  i)^>rti(>n  of  their  preiiiipea.  -    -  ■■         ... 

Tlnise, 'lieapij,  o,f  duug  and  diy'  matter  41V,  bv  muubers,  tuT- , 
ferecl  trtW^iftrtil  lIiiA- lire  Vvaiitedfov^ltmd,  ay^^ 
fuid  cM-ii /,.j;-^t|iosi:  who'iTu.'tniaVtlie^j'tlieyfaatlf'l^uiii  distm-beJ 
indie  ihim  j^yi^v. ;    VM\\i><i^\itisiSh\  .V'^^^.y^^Ssfe^^'^'gJ  ^<->  Jti. 

'"'"'■■  ■■'"-''■■■    ■■■■  '■**■.. ;^-  ■      ^^- i,^iii,\i^C 
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initead  ctf  being  a  well-iotled  maM>  they  are,  nine  times  out  c^ 
ten,  almost  as  tar  from  this  state  as  when  dirown  together ;  for 
even  at  the  very  bottom,  it  is  common  to  find  them  half  mouldy 
Atraw  and  dung  from  the  stable,  8cc.  In  this  state  what  they 
oatt  manure  is  taken  to  the  land,  and,  as  if  it  required  purifying 
from  noxious  quaUties,  is  siiffered  to  lay  in  small  heaps  before 
spreading,  and  perhaps  some  days  longer  before  it  is  ploughed 
iii ;  befdre  which,  the  neat  of  the  sun  has  evaporated  what  virtue 
had  not  drained  o£F  at  home,  and  yet  the  farmer  stares  at  the 
r^nlt. 

I  have  pointed  out  these  errors  to  more  than  one  farmer  in 
Lincolnshire ;  and  they  have  found  a  very  considerable  saving 
indeed  in  manure  by  throwing  the  drainings  of  their  stables, 
cow-sheds,  piggeries,  &c.  back  upon  their  dung-hills,  and  turn- 
ing them  more  frequently.  And  especially  ^ere  they  have 
covered  them  up  with  sods  or  sward  to  keep  in  the  vapours  ~ 
peeessarily  evolved  during  the  process  of  decomposition ;  for  I 
need  not  tell  you  that  this  method  may  form  a  principle  more 
poverfrilly  conducive  to  vegetation  than  all  the  boasted  powers 
of  muriate  of  soda. 

The  Chinese  (who  are  said  to  surpass  the  whole  world  in  mak- 
ing manures)  keep  their  dung  and  other  master  in  vats  or  deep 
trenches  weU  lined,  and  in  a  constantly  liqmd  state ;  for  which 
purpose,  if  they  have  not  urine  sufficient,  water  is  thrown  in,  and 
in  a  similar  though  more  liquid  mixture,  they  steep  the  whole  of 
their  seed  com,  not  unfrequently  throwing  in  a  portion  of  nitrate 
of  potash. 

ishall  close  my  letter  by  adding — ^without  a  proper  attention 
to  the  processes  of  fermentation  and  putrefaction,  and,  as  Mrs. 
Ibbetson  justly  observes,  the  adapting  of  the  seed  to  the  soil, 
agriculture  never  can  arrive  at  any  thing  like  perfection. 

I  am,  &c.  &c.  W.  M.  Dinsdale. 

XV,  Royal  Geological  Society  of  Cornwall. 

JPifihAnniuil  Report  of  the  ^Council,  Oct.  1818. — On  review- 
ing the  history  of  the  Society  since  the  last  anniversary,  the 
Council  is  happy  to  be  able  to  announce  the  increased  and 
increasing  prosperity  of  the  Institution. 

The  extensive  ana  elegant  museum,  which  is  now  completed, 
and  which  is  calculated  to  meet  the  necessities  of  an  estabhsh- 
ment  of  this  kind  in  its  state  of  perfection,  cannot  fail  to  have  a 
happy  influence  on  the  fortunes  of  the  Society.  At  the  same 
time  that  it  affords  every  convenience  for  the  prosecution  of  the 
Mieince  of  minendosy  and  gedc^,  it  oflfers  a  secure,  aamle,  and 
digant  depository  vat  all  kmds  ^valuable  spedmene,  wnich  the 
lilMielity  and  piddic  ipirit  of  its  members  may  wiaii  to  «ee  con- 
cMlnted  and  pces^rved,  fbr  Ae  good  of  tcienoe  in  gwendi  and 
ibrtte  iirteraili  of  this  coimty  in  paiticolar. 

Ifiiekgretter  adifitibns,  aa  v^  oC  limogf^  ^iii'imsi^b  «»  ^ 
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im  any  formar  year;  and  it  is  partimdaiiy  fpa)ii^p»^f  u  ft  pioof 
ot  the  great  and  increasing;  iqte^st  of  the  mstitiitiQii  with  tfie^ 
public,  that  this  augmentation  arises  entkely  from  private  di^qa- 
tions — ^the  liberality  of  scnie  of  its  memberS'  c6mpeDSfttiii|;  ij^e 
deficiencies  which  otherwise  must  have  been  prqawed  by  l^fy; 
present  incompetency  of  the  Society's  funds.r  'the  ^p^picipgJ 
contributors  are  J.  H.  Vivian,  Esq.  W.  Maolure,  Esq.  JL-fHs^^PtO 
die,  Esq.  J.  Paynter,  Esq.  Dr.  Forbes,  and  the  Bjbt.  J.  Itogetff/1 

In  communicating  this  very  Ratifying  infonnatiL(Wf|  thiSrCfiH^iHl 
cil  cannot  tivoid  expressing  tneir  regret  that  so  few  ne>f  -speci- 
mens have  been  obtained  from  the  county  miiaeB;  ffindrjtbatJI 
coasequenthr  the  department  of  the  cabinet  set  apaft(  fpr  tliie 
reception  or  indigenous  ores,  which  ought  to  be  paxticularly  ri^bn 
and  splendid,  continues  to  be  defective,  and  is  edipsed  by . marry 
other  collections,    as  well  public  as  private — acirouaoostaiH:^:.^ 
uniformly  exciting  the  surprise  of  strangers. 

Considerable  accession  of  information  respecting ,  tl^e  g,9QlfH^: 
gical  structure  of  the  county  has  been  obtained,  which,  altaou^ 
not  very  extensive,  is  valuable  from  its  accuracy^   and  flp(  4J^i>j 
furnishes  plans  wluch  may  be  successfully  extended  to  other 
districts.   , The  chief  contributors  in  this  way  are  iMr^  J^otseph 
Came,  the  Kev.  J.  ]EU)gers,  and  Dr.  Forbes.  ;  r,,v»  vM 

The  Council  eamesdy  request  the  attention,  of.  memb^fS  to 
this-^the  grand  object  of  the  Institution.    It  is  impo^^ble  fycAJ/^ 
few  members  to  undertake  the  investigation  of  the  whole  G9imtyt 
It  is,  therefore,  hoped  that  with  the  view  of  enabling  the  Society 
to  complete  .its  lon^^^romised,  but  still  very  defective,  gcsologic^    : 
map,  membei's  witl^  in  their  respective  districts,  endeavour,  to  }  i 
ascertain  the  nature  and  relations  of  the  rocks,  and  transmit 
their.observations  made,  and  specimens  collected,  firom  time  tp 
time,  to  the  Secretary,  who  will  be  very  ready  to  assist  their 
inquiries  bj  jsLoy  di^vice  or  information  in  his  power.  Any  person, 
eveh.atthpU]^  unacquainted  with  the  principles  of  .ffeQl<^cal 
scieftce/can,  it  is  obvious,  collect  specimens  of  the  vanous  rooks 
in  his  vicinity :  and  members  are  requested  to  bear  this  inmind^ 
with  die  assurance  that  collections  of  this  kind,  with  the  various    : 
localities  of  tfie  specimens  affixed,  will  very  materially  promote 
the  iiaportant  object  in  view.    One  grand  desideratum,   and' 
whfch  might  be  very  easily  supplied  by  members  resident  in  the 
different  parts  of  the  county,  is  to  ascertain  the  exact  limits  of 
thed^erent  Gramte  andKillas  districts.  The  farmers  and  minorsi    ^ 
in  aiiy  piart  of  Cornwall,  could  give  this  information  to  any  gejo- 
tleman  that  would  take  the  trouble  to  record  it,  or  to  trace  the 
boundary  lines  on  any  of  the  county  maps. 

Owing  to  the  great  expenses  necessarily  incurred  by  the  esta- 
blishment of  a  nev/  museum,  8cc.  the  funds  of  the  Society  isaonot 
be  said  to  be  in  the  most  flourishing  state.    It  is  however  true,!   ■ 
that  chiefly  through  the  liberal  donations  of  some  distinguished 
members^  tbey  are  to  £bu:  in  a^tat^  o¥  igic>^essive  improyomenC 
^s  tq.permit  the  Council  to  ptoi;in^^  \!l;v^\^<m!^ 
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me^Un^  ail  iacnmbrances  trill  be  cleared^  and  a  balance  left  for 
prckiotitig  the  various  objects  of  the  histitation. 

The  foifowing  papers  have  been  read  since  the  last  report : 

i.  On  the  Literatare  of  Cornish  Geology.  By  John  Forbes, 
Mil9;\Seferetaiy. 

^Si'  A*  Acco&nt  of  Copper  exported  from,  and  imported  into, 
GffeM^^rifeiB  ftom  1796  to  1817  mclusive.  Extracted  from 
Psrtiami^taiy  Rfecords,  and  presented  to  the  Society.  By  John 
HearielVemftvne,  Esq.  M.P.  Member  of  the  Society. 

Si 'On  the-  Advantages  to  be  derived  from  the  Stuay  of  Natural 
m^Mkr.Hy  Dr.  Forbes. 

4'.'  Oti  Floors  of  Tin.  By  John  Hawkins,  Esq.  F.R.S.  M.G.S. 
Hdriorary  Member  of  the  Society. 

6;  On  the  various  Relations  of  the  Veins  of  Cornwall  to  each 
otheiS'^  ^aid  to  the  containing  Rocks ;  with  the  View  of  ascertain- 
ing their  relative  Ages.  By  Joseph  Carne,  Esq.  F.R.S.  M.G.Su 
Member  of  the  Society. 

C' On  the  Nomenclature  of  Cornish  Rocks.  By  John  Haw- 
kins,-fisq.  F.R.S.  M.G.S.  Honorary  Member  of  the  Society. 

7:i  On  the  Discovery  of  Hydrargyllite.     By  Miss  Hill. 

dCi  Cte  the  Hornblende  Formation  of  the  Parish  of  Saint  Clere. 
By  the  Rev.  John  Rogers,  Member  of  the  Society. 

9 J  On  tJie  Knowledge  and  Commerce  of  Tin  among  ancient 
'Natidite.    By  the  Rev.  Samuel  Greatheed. 

lO.'Owthe  Geology  ofthe  West  of  Cornwall.  ByDr.FoAes'. 

H^Otf  the  supposed  Intercourse  of  ancient  Nations,  particu* 
larty  Ore  Phoenicians,  with  the  Natives  of  Great  Britam.  By 
HeB^  Boase,  Esq.  Treasurer  of  the  Society. 

H:  Oh  Stream-Works.    By  Henry  Boase,  Esq. 

13.  Notice  of  the  Quantity  of  Tin  raised  in  Cornwall  in  the  year 
ending  June  30, 1818.  By  Joseph  Came,  Esq.  F.R.S.  M.G.S.  &c. 

14,  Aa  Account  of  the  Proauce  of  the  Copper  Mmes  of  Corn- 
wall iiv'the  Year  ending  June  30,  1818.  By  Joseph  Carne,  Esq. 
F.R.R,8cc. 

15;  An  Account  of  Copper  produced  in  Great  Britain  and 
Irelaind  in  the  Year  ending  June  30,  1818.  By  Joseph  Came, 
Esq.  F,R.8.  8cc. 

16.  Notice  on  the  (Jeology  of  the  Isle  of  Wight,  in  Reference 
to  a  Set  of  Specimens.     By  R.  G,  Kirkpatrick,  Esq. 

At  the  Anniversary  Meeting,  Oct.  o,  1818,  Davies  Gilbert, 
Esq.  M.P.  F.R.S.  President,  in  the  Chair,  the  Report  of  the 
Council  being  read, 

Resolved,  that  the  thanks  of  the  Society  be  presented, 

1.  To  the  authors  of  the  various  papers  read ;  to  the  donom  of 
spedmens,  respectively ;  and  more  especially  to  J.  H.  Vivian^ 
Esq',  to  John  Paynter,  Esq.  and  Ashhorst  Majendie,  l^sq.  fbr 
their  very  liberal  donations. 

2.  lb  Dr.  Paris  for  his  obUging  and  able  superviaiou  of  \Swft. 
pubM^alvon  of  the  finst  volume  of  the  Societj* * 'Vxw»"aJcSLWML 

3;  T0the  oScers  of  the  Society,  Te8pec\ive\j  %  ^eA;  m*.^«- 
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ticalar  manner/  to  the  Curator  for  his  gt^at  attetitioia  to-thty- 
interests  of  the  Society,  and  for  his  exceQent  airangetnent  ofthtt» 
mineralogical  cabinet. 

4.  To  the  agents  of  the  Gwallan  Mine  for  their  donation  of 
elvans.  *  '^ 

6,  To  Mr.  Richard  Moyle,  Assistant-Secretary, '  for  hife^TOlii- 
able  map,  plans,  and  drawings,  illustrative  of  the*  gie?6l6g;y^bf 
western  Cornwall ;  and  to  Mr.  W.Teague,  Jun.  for  hispld!ri'^d 
sections  of  Huel  Peever  and  Treskirby  Mines.  ' "  ^ ' ' 

Resolved — ^That  tamping  bars  be  made  in  Penzapcti,  (ki^'tAe 
plan  recommended  by  Mr.  Chenhalls,  under'  iflie  ihisilec^6t^  of 
the  Secretary;  that  he  be  requested  to  cause  t6  bb'pTitltfei^^n 
cheap  paper,  such  an  accurate  description  of  the  manner  ofiStek- 
ing^^M^  repairing  t^hemas  will  enable  any  common  blacksmith  to 
manufacture  them  therefrom ;  that  these  papers  be  transmitted 
to  the  agents  of  all  the^gteatmme&in^he  county,  and  also  to 
the  mTO^rqf, every  parisp.   ?  , . , ,  _  .       a: oifiH 

Coippnip^tyiie  Vieiv  of  ihtiiumber  of  MemberL—l^^^^g^ 
saiy,  tw;  re]:aQvedand  de^,  12 ;  elected  this  year,  18,^  ;l;^bd^l72. 

Officers  and  Council  for  tha  present  Year, — President  ^.^f^Yies 
Gilbert;  Esq.  M.P.  F.R.S.&C. &c.  Jj;    jJ'-U 

Vice-Presidents. — Sir  C.  Hawkins,  Ba^. ;  F..HUJlodl(]L,^5Esq. ; 
W. Rashleigh,  Esq. ;  Rev.  John  Rogers.  ,,  : 

Secretary. — John  Forbes,  M.D.  >.     . 

Treasurer. — Henry  Boase,  Esq.  • 

Librarian. — Rev.  0.  V.  Le  Grice,  A.M. 

Cttroifor.— Edward  C.  Giddy,  Esq. 

Assistant-Secretary. — R.  Moyle,  Jun,  Esq. 

The  Council. — Joseph  Came,  Esq.;  L.  C.  Daubuz,  'EAii.'^ 
Stephen  Davey,  Esq. ;  R.  W.  Fox,  Jun.  Esq. ;  H.  M.  Grynd, 
Esq. ;  W.  R.  Hill,  Esq. ;  Rev.  W.  Hockin  ;  Samuel  John,  E&q.; 
Capt.  E.  Scobell,  R.!W. ;  H.  P. Tremenheere,  Esq. 

XVI.  'Northern  Expedition. 

A  considerable  number  of  animals  and  other  objects  of  natural 
history  have  been  brought  home  by  the  different  ships  composing 
the  northern  expedition.  The  animals  consist  chiefly  of  birds 
and  zoophytes  ;  some  of  which  are  new.  We  are  promised  an 
account  of  these  for  the  next  number, 

XVII.  Serpentine. 

The  serpentine  is  a  rock  possessed  of  well  marked  characters, 
so  that  it  IS  easily  recognized ;  yet  the  difference  between  various 
specimens  is  so  great  mat  one  cannot  help  suspecting  that  it  is 
either  a  mixture  of  different  species,  or  at  least  that  it  very  fre- 
cjuently  contains  foreign  matter  mixed  with  the  genuine  serpen- 
tme  in  such  a  way  that  the  eye  cannot  distinguish  between  the 
pure  stone  and  the  mixture.  T\usiTvo\;\otl\&Cu\:^^  strei^gthipnted 
by  comparing  together  the  diSfetetA.  «asi!q««^  ^  AJm  v«fia6&x».l 
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which  have  been  liitherto  made.    The  following  table  exhibits 
ail.. these  analyses  with  which  I  am  acquainted. 

1,  Common  Serpentine. 

'silica. 32-00 45-00  44-0 

.M^^epia 37-24 33-60  44-0 

t,A|4flW9-**-* 0-60  Trace  2-0 

I.J^tt^i,,;.. 10-60  6-26  — 

Oxide  bf  iron 0-60 14-00  7-3 

.,^x|4p  of .mang^ese.  . .     —  —  ......     1-5 

'l(Q^4^9f  chroflaium. .. .    —  —  ......    2-0 

,,yo|^Je  matter. 14-16  —  ......— 

JtW^..... 4-90  1-25  ^^—^ 

;;•;;•;';  loo-oo*       loo-oot       loo-sf 

''•  i        2.  Precious  serpentine. 

SiUca 42-60 43-07 

'  ^Mifehesm.  ....; 88-63 40-37 

'    'AltSiina 1-00  0-25 

iSine... 0-25 0-5a 

Qxideofiron, 1-50 M7 

( ^Oxidte  of  manganese 0-62 •      -^ 

Oxide  of  chromium 0'26 oi*.  ^    v , 

Water 16-20  12-45 

Loss 0-06  2-19 


100-00§  100-0011 

]V[r*  Keferstein,  of  Halle,  has  recently  published  a  description 
of  a  mineral,  which  he  considers  as  a  variety  of  serpentine,  and 
distinguishes  by  the  name  of  white  serpentine.  It  occurs  massive 
in  difrerent  beds  of  serpentine.  Its  colour  is  white,  often  with 
a  shade  of  green.  Fracture,  even  and  dull.  Fragments  inde- 
terminate, and  not  particularly  sharp-edged.  Difficultly  fran- 
gible. A  fatty  peel.  Its  constituents,  as  determined  by  the 
analysis  of  Bucholz,  are  as  follows : 

Silica.  ; 45f 

;,  Magnesia 35^^^      -    '    •■  ^ 

Oxide  of  iron  .^., 2|- 

Alumina 1-1^ 

Lime ••.....•... ^-TTw 

Water .....•• 14 

.n'lbni-rniy   ■■.'..;  ■■,-*,*  V  \' "  " ""  *__^..^,<^i.o^  ^^ij 

»figpii^^^T7^^^?f^?gg^^^^  •'^ur.  xxi.  134.)       :;:  ,,^^  ^i^,^^^ 

?  ♦  flwrnger,  f rom  WrliergV  iii  Sweden.  \  Ktvc^cN^  v  Uok^it ^VciV^^ 
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-  Aitnmomical,  Ma^ietictti,  attd.Jl^eon>la^aLX}J/$eni<Umis. 
By  Col.  Beaiifoy,  F.R.S. ,    ^^^.^    i  ^^^^.^ 

■  '  Busketf  Heath,  we«r  Sitmmo^e,-  -^-  i 

Ladtnde  5Io  8T42"  Worlh, .  LantiUde  WpU.w  (ine .^'..^*? 

.. '.  Astronomical  Observatiens.   ■■  .a^'-ijS 

-"'   Oct,  .8.   BmeniM  of  Ju^iter'9   6ni  J   Cv.   )!»'  33"    Meaii  Tiiiw^Biishey. 

■  ■■■■  '    -     "■"     ■•      Menu  Tfpj£(M,Ore«nwich. 

WeaLiT^Bt^^'Biishey. 
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The  observalioiu  in  eacb  line  of  the  table  ftpplj  to  a  period  tit  twuty-foar 
kdun,  brgimiipg  at  9  A.  M.  on  the  day  iadicalcd  in  the  Ant  Column.  A  dub 
dcBotei,  that  the  mult  i(  included  in  the  next  followioi;  ohMTvolAQi. 
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REMARKS. 

Tenth  JfoiilA,— S3.  Windy.  ' 24. ;C<4d ^i^jl'' :  *^"*«  '*»«*♦  evening.  29^  a.  m. 
misty. 

ElevetUh  Monik^^h  Foggy  ■Miraiag.  6.  Foggy  eTeniog.  7.  Very  fioe, 
a«  m.  10.  Much  wind,  with  heavy  rain,  io  the  Dight:  aboat  10,  p.m.  the 
clouds  were  passing  over  rapidly  from'^SE^     11.  8i^^  kiD('4.^.^'^g^myy 

.  j|»iD»  12.  Tb^  viooa  at  night  rose  gold  cqlonred^  .and/^ni^ihy  y^^  at 
lotenraii  by  the  ligiiter  mo^ificatioiUy  wit^  a  mlxtOTe  of  baz6  :  oo^ilhj^^rlotids 
nckc  gftar wardi  diipUyed  a  succession  mi  balov^stroBglyf^lopEcH  n^ii  grsdntend 
tecL.   Ifoapd  by  attenti^  eibscrvation  tbaltb<ifoalo  fin  tl^  i»^ttte/'«M;«ftiy'  with 

'Y'li'9Mroiia^  whicii  appeared  constantly  within  it,,  was  not  f^rm^fB^i^^^juace 

\.  fjflhei^lofids^Aii^ve-iwntifiied^  bat  ia  the  haze,  wbieb  was  prbbably  sitiKM^  near 
im  earth  f  fortho^oloart  of  ihcbaloiUwarfS  sarvivcd  (tbqiigb:fi|fn%)  ti»  plying 

''^  Klriil^of  the  Wbiie  skx^hs  of  d<H>d  by  which  at  intenrals  tiie;y  Wtr&m\6ff  and 
M^e  conspiciioBs.  '  IS.  A  fioeday  t  large  C^MMillbenetft^^dl^^tMej|fLt^^^ 
at  bight  from  ftfi  to  NW  very  €#nipic«ofis^  »  tbtmop^,9i9^f^if^ffi^4i^\fivired. 

.v^  M^  RMa;  a.mli  aild'Agaki  In  tbe  fbre  part  of  theaigiit,  with  much  ^Ibdiffom  the 
sontbwaid,  15..  Windy,  cloadVL  !a.m. :  Inoar  balo  t  rain  in  tbe  uiflki,  ';Vif.^et 
morning:  ftJ^t  p,m.^;wit|i  Clrrm»  CirroUnUmit  apd  Cimftw,  .J^tt^tx K^l^ '  ^^^ 
scflftibK  cvapmrMiottiaDmewbat  fcuisUted^  wiib  a  brisk  wipd  at  4lir^j?i^Afu^ — 


i,ii,-M!...»  ■•:•  .'.     ...        ....     -JtESULTSw    ■■•  ••';-..■  .-t^ii 

:: ;    :' .      ' ..  _  ■_         PrefalKni^  Winds  S*otberly  and  Easterly.       '  •    .' 


Barometer:  Greatest belght 1 S0-S5 Ibebea:' ",  * 

Mcaa  of  tbe  period ..^.  29*384     *  '-^-iw' 

>'     1         Tbtnmiiwtert  Greatest  height  •.••^•••w« *••*•-•'• ''^d^  jvt'.  .. 
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Tbe  observations  on  the  thermometer  and  nin  for  tbe  iiNfmer  bal|,of  tbe  period, 
<7'"iUld  te  «b«  bygfomot^  f^r  tb»  wbole^  were  made  at  the  laboratory.  / 

-if".''>  u»  <•  .1  >:■.  .;r.'  -■•:  •    .,  '  ,  "         .       1  '  Jl 

Of  t  ,    *  *  * 

T£'^o  a^'*t>  •^^4bc  26tk(>C  teatb  mouthy  a  little  before  eight  in  tlie  evening,  t  observed 

from  the  neiglibooriiood  of  Lowestoft,  Saiblk,  a  distinct  commencement  of  .^litrora 

T<^<}Bi^^^'fil  tbe-  nortfi,  in  white  streamers  ascending  to  a  considerable  elevation, 

vT^^b'aYier 'a  lilindtc  ortwo  became  converted  into  a  still  li^ht :  the  ^tter,  remain- 

ing  for  an  boar  or  two  after,  was  at  length  obscoMd  by  cloodk 

*^'  •'■■■■      .  . .  .  •  .  ■     .      ■ 
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